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General View of the Site of Roosevelt Dam, Which, When Completed, Will Provide Water for Irrigating More Than a Quarter of a Million Acres of Arid 
Arizona Land. 


THE GREAT ROOSEVELT IBRIGATION DAM,—[See page 10,] 
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THE FASTEST WARSHIP AFLOAT. 

The United States navy possesses in the scout 
cruiser “Salem” the fastest warship in the world. In 
the receut government standardization trial over the 
measured mile course off Rockland, Maine, this hand- 
some vessel was driven at a maximum speed of 26.88 
knots, and at an average speed for five runs over the 
mile course of 25.95 knots. This result is particularly 
gratifying because of the fact that the “Salem” is 


equipped with Curtis turbines, a type which is distinct- 


ly American. having been developed entirely in this 
country. The “Chester,” a sister ship driven by Parsons 
turbines, has ihe distinction of being the second fastest 


warship afloat, her official standardized speed, as deter 


mined by the government board, being 25.07 knots for 
five runs over the mile course, an’ 26.32 knots for her 
fastest mile. In claiming that these two are the fast 
est warships afloat, the term is restricted to ves- 


sela which, because of their size, are entitled to rank 
in the The 
whose speed, of course, is very much higher, rank 


cruiser class torpedo-boat destroyers, 
more in the boat than in the ship class, and should be 
coneidered by themselves 

Reports have been cabled from the other side of the 
Atiantic te the effect that 
demitable” steamed at higher speeds than these; 
the reports lack verification, and indeed a semi-official 


Organ has stated that 


the cruiser battleship “In- 
but 


the builders were satisfied to se- 
The Parsons 
beyond the 41,000 
would be suf- 


cure the 26 knots called for by contract 
pushed much 


which, it 


turbines were not 


horse-power, was estimated, 


ficient for the contract speed 


In addition.to the “Salem” and “Chester,” the scout 


class includes the “Birmingham,” which is equipped 
with reciprocating engines; and advantage is to be 
taken of the opportunity thus afforded to carry out 
competitive trials of the three boats under absolutely 
identical conditions, The trials will be made simul 
taneously, with the boats in close proximity to each 
otber and using the same quality of coal. Several 
runa will be made off the Maine coast at different 
speeds, when careful measurements will be taken of 


coal and water consumption, and much other technical 


data will be secured. The thus 


unrivaled opportunity 


afforded for testing the three leading types of motive 
power has never before been presented; and the re- 
sults cannot fall to have a far-reaching effect in the 
field of marine engineering. In a subsequent issue, 


official data 


full secured during 


the “Salem.” 


we hope to give the 
the recent run of 
Oe 
PRESENT CONDITION OF THE PAN-AMERICAN 
RAILWAY. 

Attention Is directed again to the ambitious project 
a Fan-American railway, by a report on 
that subject Apert from its sentimental interest, the 
plan of connecting North America with the countries 
and South America is destined to have an 
important effect, both in developing Cen- 
tral America and In increasing the volume of commer- 
cial business the United States and South 
America. The enterprise, because of its magnitude, 
can never be undertaken in toto by any single corpora- 
tion. In this respect, it is not unlike the proposed 
Cape to Cairo railway in South Africa. It has come to 
be recognized, on both continents, that a main artery 
of such enormous length can be commercially success- 


for recent 


of Central 


eat eding)y 


between 
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ful only if the individual states and countries through 


which it is means of feeder 
the development of the local territory which 
is to be traversed, If this be done, the main line, upon 
its completion, will find a considerable amount of traf- 
the 
ten 


to pass are opened up by 


lines, for 


According to about 
the total 


necessary to connect 


fic already available. report, 


four 
and 


thousand 
New York 
Buenos Ayres have yet to be completed. At present, 


four thousand miles of 


hundred miles 


about four hundred miles of this gap are under con- 
which leaves thirty-six hundred miles to be 
The vari- 
pledges of 


giving finan- 


struction 
the system is completed 
their 


undertaken before 


ous governments are living up to 


assistance, by making land grants and by 


cial and other support. There is to-day a continuous 
communication from the latitude of 
the line 
South America there is unbroken railway communica- 
the Bolivian border line. 
work is done the 


Ecuador, Peru, and Bo- 


stretch of railway 


Hudson Bay to southern of Mexico; and in 


from Buenos 
South 
links 
livia, while interoceanic lines are being constructed in 
Rica the line 
is completed, connections and 


tion Ayres to 


America, being on 


in Colombia, 


Also, in 


connecting 


and Nicaragua which, when main 


will 


Costa 
act as important 
feeders. 
SS  ——— 

CONSERVATION OF OUR FUEL RESOURCES. 
that 
gathering at the White House, to promote the conser- 
vation of the natural resources of the 
the first official step taken by the government for that 
Everybody is should the 
work that is the government in 
the Department of Forestry in the preservation of our 


It would be a mistake to suppose the recent 


country, was 


purpose aware, or be, of 


good being done by 


timber supply; and equally, if not more important, 
have been the labors of the United States Geological 
Survey in the effort to conserve our natural supplies 


of fuel by the very simple expedient of teaching us 
how to use what we do consume, to better economical 
advantage In carrying on its work of testing the 
fuels used by the government, the Geological Survey 


has gathered data of wide variety, which have proved 
the industrial 
the 
very 


great economical value in 
The work of the department in 


the gas engine alone, has 


to be of 
world investi- 
valu- 
able in showing its high economy as compared with 
the for in- 


gation of been 


average steam engine. It has proved, 


stance, in its testing plant, that the gas engine will 
develop from two to three times as much power from a 
given amount of coal as is being developed to-day from 
the degree of 
the 


conditions under which the steam engine is being op- 


steam engines of same capacity—the 


comparative economy depending, of course, upon 


erated. In this connection, the tests which have been 
the fuel 
lished the important fact that 
for 


made of value of various coals have estab- 


many coals, which are 
raising, are entirely 
The importance 


practically worthless steam 
serviceable for use in gas producers. 
of this investigation in its bearing upon the fuel sup- 
plies of the West, can for 


the supplies of high-grade coal in very 


be overestimated; 
the West 
limited, while there are millions of acres of the poor- 
It is largely due, 


searcely 
are 


est forms of coal, known as lignites 
the labors of the Survey, in making 
analysis of the the that 
coal is now being purchased on the basis of its heating 


furthermore, to 
a general coals of country, 
value, definite specifications being drawn up, covering 
kindred The beneficial effects of 
this system have been shown in the case of the State, 
War, and Nayy Building in Washington, in which, un- 
der the new system, the government is said to be sav- 
ing fifteen thousand a year in the coal bill alone. 


this and features. 





POWER CONSUMPTION IN THE RAPID TRANSIT 
SUBWAY. 

Striking evidence of the accuracy with which the 
electrical engineer is able to calculate beforehand the 
amount of power which will be necessary to perform a 
specified duty, is afforded by the statistics of operation 
of the New York Subway and by tests which 
recently made by Mr. Stillwell, the designer of the 
electrical features of that system. 

In determining the capacity of the motors for the 
little data available that 
was applicable to the case in hand. The Manhattan 
Elevated Railway, it is true, supplied some data; but 
the trains were lighter, were run at slower speed, and 
in the The results obtained with the electric 
cars in the London “tubes” were vitiated by the fact 
that the trains were lighter and slower, and particu- 
larly by the fact that, since they practically filled the 
tubes, the air resistance was of a different character 
from that which would be encountered in the rapid 
transit subway. It was finally decided to use, for ex- 
press service, eight-car trains, of which five were to be 
motor cars, and for local service five-car trains, made up 
of three motor cars and two trailers. Each motor car 
was provided with two 200-horse-power motors, thus 
giving a capacity of 2,000 horse-power for the expresses, 
and 1,200 horse-power for the local trains. The accur- 
acy with which electrical estimates of this character are 


—— 


were 


subway cars, there was but 


open 
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the 
service, the motors have given 
than were called for by the 
specifications, and this in spite of the fact that, in the 
later months of service, heavier cars have been adopt- 
ed than were originally planned. 





made by competent engineers, is shown by 
that 


slightly 


now 
fact in their daily 


better results 


When we bear in mind that in weight, speed, capa- 
city, and rate of acceleration, this road is in advance 
of any practice in the world, or at any rate, 
was so at the time of its design, these results must be 
admitted to be extremely creditable. 

The results of the tests show that although, during 
rush hours, the speed of the express trains sometimes 
falls below 25 miles per hour, this falling off is due to 
the increase in the length of station stops beyond tha 
average of 25 seconds per stop anticipated in the pre- 
liminary calculations. 


current 


As regards the possibility of increasing the capacity 
of the subway, there is little hope of any relief from 
an increase of the power of the motors. Under exist- 
ing conditions of handling the traffic, faster runs be- 
tween would simply mean longer stops by 
signal at the entrance to stations. We are inclined to 
think that the best means of accelerating the service 
is that offered by Mr. Arnold in his recent report to 
the Public Service Commission, in which he advocates 
the the express stations, and the 
provision at these stations of two tracks for each ex- 
provision which would enable two 
express trains running in the same direction to unload 
and load their passengers at the same time. 


stations 


double-decking of 


press track—a 


anette 


STEEL TIES ON ROADS WITH HEAVY TRAFFIC. 

Apropos of the question of conserving the natural 
resources of the country, among which our timber sup- 
plies are those that are being the most rapidly depleted, 
the question of the use of steel in place of wooden 
increasing importance. Generally 
experiments made by various railroads with 
steel ties have not given the encouraging results that 





ties becomes of 


speaking, 


were looked for; but the failures have not been of 
such a character as to prove that the steel tie is in- 
herently and essentially unfit for railway service. 


Rather, we are inclined to think the failures have been 
due to details of form and fastenings. This is borne 
cut by the fact that an important mineral road, the 
Bessemer and Lake Erie Railroad, earries the 
heaviest mineral traffic of any system in the world, has 
adopted the steel tie as standard, using what is known 
I-beam The road from 
Lake Erie, to Bessemer, Pa., a distance of 
154 it is full of undulating grades and a large 
amount of curvature, in which four to six 
degrees are frequent, with a few of even sharper curva- 


which 


as the Carnegie type. runs 
Conneaut, 
miles; 


curves of 


ture. Last year the road carried twelve and a half 
million net tons of freight, and adding the passenger 
trains, the gross tonnage was over twenty millions. 


The locomotives weigh 125 tons, and over 90 per cent 
of the freight cars carry from 55 to 60 tons of freight 
apiece; conditions which, as every railroad engineer 
will recognize, are very trying upon the track and 
roadbed. 

The experiments with steel ties began in 1900, when 
the company laid half a mile of track with inverteG 
trough-shaped steel ties. When these failed to give 
satisfaction, except so far as they proved in their eight 
years of service that corrosion of the metal was quite 
insignificant, four and a half miles of track was laid 
with a heavy I-beam tie. The results were so encourag- 
ing that an improved tie of this section has been adopt- 
ed as standard on the whole road. The track construc- 
tion consists of 100-pound rails, 33 feet in length, with 
twenty steel ties to the rail. The ties are 5% inches 
deep, 8% feet long, with a top face 414 inches and a 
bottom face 8 inches wide. The rail is held to the tie 
by means of a clip on either side bolted to the top 
flange. We understand that the company’s engineers 
regard that portion of the tracks which is laid with 
steel ties as being superior, on every point of compari- 
son, to that which is laid with wooden ties. The fast- 
enings hold the rails absoiutely to gage, even on very 
sharp curves; and they are more effective in preventing 
creeping of the rails—a phenomenon which, under cer- 
tain conditions, has caused a large amount of trouble 
and expense. Moreover, the behavior of the ties under 
derailments is admirable, for they show merely a slight 
bending of the flanges, under conditions in which the 
wood ties have been completely wrecked. Finally, it 
has been proved by carefully kept records of the road, 
that the expense of maintaining the steel-tie track in 
level and alinement is 25 per cent less than it is on 
wooden-tie track. 

—>+e o> eed 

The new Zeppelin airship, which is 426 feet long and 
43 feet in diameter, and which has a carrying capacity 
of twelve men and a radius of action of 1,440 miles, 
is about to be tried in Germany. Before purchasing 
it, the government has made the requirement that it 
shall be capable of landing on the ground safely in- 
stead of on floats on Lake Constance. It is expected 
to make a long-distance flight from Friedrichshaven 
to Mayence. 
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THE IRRIGATION OF EGYPT AND THE SUCCESS OF THE 
ASWAN DAM. 

Although frequent adverse reports have been circu- 

lated specting the policy of the British administra- 


in Egypt in sinking such a vast amount of money 


tion 
in the construction of the Aswan barrage, the official 
statements for the year 1907, which have recently 


peen published concerning the results of the irriga- 
tion a ngements during that year, offer conclusive 
evidence respecting the foresight of the responsible 


authori especially of Sir William Garstin, through 


whose initiative the enterprise was carried to con- 
clusion During the past year the Nile reached the 
lowest level that has yet been reached in the history 


of modern Egypt since 1877, and it is pointed out that 
but for the existence of the vast volume of water im- 
pounded by the dam to supplement the low Nile during 
the season of drought, the country would have been 
plunged into the horrer of a famine. The year under 
review constituted the eighth successive lean year 
so far as the river flood was concerned. On Janu- 
ary 1 the gage reading at Wady Halfa presaged 
the impending state of affairs, since the record was 
11.8 inches below the average of the preceding years. 
The low readings prevailed until the middle of March, 
when an improvement took place, and the river levels 
were well maintained until] June 5, at which date 
they were 7.8 inches above the normal. Then unfor- 
tunately a rapid fall ensued for ten successive days. 

On June 15 the annual rise of the river commenced, 
but the date was very late, and the rise itself slow 
and feeble. The maximum height of water recorded 
at Aswan, and the duration of the period the river 
remained below the average level, were the worst in- 
siances on record since the irrigation works were 
started in the country. It became imperative that 
every ounce of water should be carefully husbanded, 
and so black was the outlook, that the authorities were 
considerably perturbed In the third week of Septem- 
ber, however, a slight improvement took place. “Had 
it not been for this relief,” states the consul-general 
in his latest report, “the results as regards flood 
irrigation would have been little short of disastrous.” 

The filling of the Aswan reservoir commenced on 
November 26, 1906, and eight weeks were occupied 
in the operation, which was completed by January 15 
of last year. Discharge from the reservoir to sup- 
plement the volume of water in the river was begun 

1 April 1, and by August 1 the reservoir was emptied. 
Owing to the adverse conditions prevailing, the work 
of regulating the water discharge so as to secure the 
most useful and economical results required a con- 
siderable amount of study and calculation upon the 
part of the engineers in charge of the dam. The suc- 
cess achieved, notwithstanding the poorness of the 
flood in providing a sufficient quantity of water for the 
summer irrigation of last year, the consul-general at- 
tributes very largely to the skillful management of the 
irrigation engineers. The result was that the area of 
unirrigated land was reduced to very small propor- 
tions. 

Some idea of the benefits that have accrued to 
Egypt by the realization of this barrage scheme, in ad- 
dition to its salvation of the crops of last year, may 
be gathered from the steady diminution of unirrigated 
land that has been effected every year since the work 
was completed. In 1877 the low and poor flood resulted 
in over 1,030,000 acres of land being deprived of its 
water supply. In 1907 the extent of this area was only 
115,756 acres, showing that, as a result of the barrage, 
some 90 per cent of the area affected by a low Nile 
thirty years ago has been definitely assured of a 
water supply during the summer. 

As is well known, it has been decided to increase 
the height of the Aswan barrage by 16.5 feet, and the 
water level by 23 feet, the result of which will be 
to more than double the present capacity of the reser- 
voir. The scheme has been severely criticised, but the 
fact that it will exercise considerable influence upon 
the country cannot be disputed. It will bring under 
cultivation an additional 1,000,000 acres of excellent 
land in the Delta, by insuring a summer supply of 
water just at the time when it is most urgently re- 
quired by the crops. The works are now in active 
progress. At first it was suggested that public ten- 
ders should be secured for carrying out the enter- 
prise, but wiser counsel prevailed, it being urged that 
under the peculiar circumstances greater advantage 
would be secured by intrusting the scheme to the 
original constructors, since they were familiar with 
the special difficulties that would have to be sur- 
mounted. Work has been commenced on the founda- 
tions, and it is estimated that the task will occupy five 
years. The total cost, including compensation for 
inundated property in Nubia, and the preservation of 
the Nubian monuments, will approximate $7,500,000. 

Other irrigation works of large dimensions are in 
progress or having the preliminary surveys prepared. 
These will affect more particularly the Soudan, but it 
is held that Egypt should have first claim upon such 
works for storing the water of the Nile. The Esneh 
barrage is rapidly approaching completion, together 
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with numerous distributing channels and ditches. 
Surveys of the Blue Nile are in progress in connec- 
tion with the barrage that it is proposed to throw 
across the river at Sennar. This work cannot be 
taken in hand however until the railroad is pushed 
forward to that point for the transport of the neces- 
sary supplies. It is also proposed to remodel the 
White Nile together with the laying out of a complete 
canalization and drainage system of the country 
through which it passes, which will result in obtain- 
ing a considerable area of highly fertile land. This 
work, however, is considerably hampered by the high 
level of the river in autumn and winter months. Two 
years will have to elapse before it will be possible to 
prepare accurate estimates for the work projected. 
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SPECIAL SCHOOLS FOR EMINENTLY GIFTED PUPILS. 

Prof. Petzold has made the interesting suggestion 
of founding some special institution devoted to the 
education of the intellectual élite. He hopes thus 
to rear an intellectual aristocracy, which in his opinion 
would exert a far greater influence on the development 
of civilization than large numbers of moderately 
gifted individuals. 

It may be said that the pupils of the average col- 
lege can be intellectually classified into three sets, 
the highest of which comprises the few eminently 
gifted (about ten per cent of the total), the interme- 
diate class of which constitutes the intelligent but 





less brilliant average pupils, who number about 
eighty per cent, and finally the lowest class which 
constitutes roughly about ten per cent of the total. 
li is a pedagogic truism that all teachers endeavor to fit 
as many as possible for an upper class, and that they 
are compelled to devote most of their time to the 
moderately gifted and even to the less intelligent pu- 
pils, repeating over and over again the same rules of 
grammar and the same mathematical theorems to the 
intense weariness of the more gifted. Hence the 
students blessed with exceptional mentality are never 
trained fully to take advantage of their capacities, 
and dwell in intellectual semi-idleness. It may be 
said that practically all schools are intended mainly 
for the benefit of the moderately gifted, the interests 
of both the less gifted and best pupils being sacri- 
ficed. 

The demand for a progressive individualization of 
instruction is now more keenly felt than ever, largely 
because of the uniformity in the curriculum of most 
A step in attaining this goal 
would be taken if élite schools could be founded. 


schools and colleges. 
0 
THE EMANATION OF SODIUM. 

In a recent issue of Nature appears a description of 
the action of what appears to be an emanation or vola- 
tile vapor liberated by the surface of freshly-cut metal- 
lic sodium. The phenomenon was observed by C. E. 8. 
Phillips during the course of some experiments upon 
the contact potential difference between the alkaline 
Freshly-cut sodium rapidly dis- 
charged an electroscope, the action occurring only if 
gold leaf was negatively charged, and ceasing com- 
pletely when a membrane of celluloid was introduced, 


metals and glass. 


sufficiently thin to give interference colors. That the 
discharging action is due to a vapor would seem to 
follow from the fact that a small current of air, di- 
rected so as to carry the supposed gas away from the 
charged plate of the electroscope, enabled the leaf to 
retain its charge. All action ceases on the prolonged 
heating to the melting point of the metal. After some 
hours, if allowed to stand, the sodium shows signs of 
recovering its power. Inasmuch as all portions of the 
same biock of sodium do not exhibit the action to the 
same extent, the effect may be due to some radioactive 
impurity. Experiments are now in progress for the 
purpose of concentrating the active parts, to decide 
whether or not the phenomenon may be thus explained, 
or whether sodium really has an emanation. 





THE CURRENT SUPPLEMENT. 

The opening article of the current Suprprement, No, 
1696, deals with the disposal of New York city’s re- 
fuse. The author is Mr. H. deB. Parsons, a well-known 
civil engineer, who writes with authority on the sub- 
ject. Mr. Pigg’s exhaustive paper on locomotive cab- 
signaling devices is brought to a conclusion. A better 
review of the entire state of the art than Mr. Pigg has 
given can hardly be desired. Some sensible observa- 
tions on mechanical flight are published, the burden 
of which is that slowness, and not speed, should really 
be the ultimate aim of flying-machine designers. Prof. 
Korn’s telephotographic apparatus will soon be intro- 
duced in this country in an experimental way. In view 
of this fact, a very complete description of the instru- 
ment, in which even the technical details are entered 
into, is published. The article is written by the Paris 
correspondent of the Screntiric American, whose in- 
formation has been obtained from a personal study of 
the machine during its construction in Paris. The 
vital necessity of preserving our trees from the rav- 
ages of fungi is set forth in an article tellingly illus- 
trated by several striking photographs. 
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SCIENCE NOTES. 

Illness having followed eating oysters of a decidedly 
bluish green color, an analysis made by J. T. Willard 
disclosed the presence of copper to the extent ef 0.212 
per ceni of the dry substance in one instance. Of); 
tests of fresh and canned oysters on the Kansas mar 
ket showed copper to be present in every case, Twen- 
ty-six samples from various localities were secured 
directly from the shells, and copper found in every 
instance, the average amount in the dry substance 
being 0.059 per cent, Copper seems, therefore, ta be 
a normal constituent of oysters, and it is probable that 
some individuals may be affected by it when present 
in the larger amounts. 

The method which has been worked out by A.” De 
Quervain for observing air currents in the upper atmo- 
sphere by means of small balloons is now used with 
success on the Continent. During moderately clear 
weather, the balloons are sent up at intervals, and 
they are observed by a special form of theodolite so 
that the azimuth and angular height of a balloon is 
always seen. To determine the exact position, a length 
must also be known, and this is given by the height of 
the balloon, by multiplying the ascending speed by the 
time which has elapsed since the start... It is found that 
the speed of rise can be taken as about constant for 
the greater part of the ascension. The Ihstriment 
will follow the balloons for nearly forty miles disiance, 
and the height depends on the size of the balloon. fi 
may reach six miles. The present method was used 
at Zurich in January of last year, during the period 
of unusual barometric pressures, which were extremely 
high in Europe. Balloons were sent up every day and 
were observed at a maximum height of 22,000 feet. 
From the 17th to the 2ist, during which peried the 
anti-cyclone center was shifted, while remaining sear 
the English Channel, the observations showed a re 
markable fact in the existence of a north current above 
13,000 feet altitude, It was also noted that during .the 
period the direction of the currents turned from right 
to left as the altitude increased, which is contrary 
to the general rule. The Meteorological Institute of 
Switzerland intends to continue this work during the 
present year, and it will no doubt be a valuable-aid 
in the observation of upper air currents, 

A paragraph recently appeared in a contemporary 
pointing out that the ancient Assyrian records afford 
practically conclusive evidence as to the former exist- 
ence of elephants in the Euphrates valley. Confirma- 
tion of this is afforded by the discovery in Armenia 
during the Crimean war of fossil or sub-fossil remains 
of an elephant apparently intermediate between ‘the 
living Indian species and the mammoth. Under the 
light of the new evidence there seems, however, tittle 
doubt that the Euphrates elephant was a western race 
of the Indian species, which was killed orf during the 
early historic period. Mention of the mammoth re- 
minds me that an American writer has recently given 
a restoration with the tips of the tusks curving down 
ward instead of upward. It is suggested that the tusks 
were employed somewhat in the fashion of rakes for 
digging in the snow. Unfortunately for the theory, 
the skull of the Ilford mammoth in the British Mu- 
seum shows that the upward curvature of the points 
of the tusks is correct. One other point comnected with 
elephants has much interested me. A gentleman re 
cently brought to the British Museum about half a peck 
of stones asserted to have been taken from the stomach 
of an African elephant. The stones are quite angular 
and unworn. It was stated by the donor that other 
instances of the same nature are known to hunters 
If such stones are habitually swallowed by elephants, 
one wonders, in the first place, that they do not seri- 
ously damage the molar teeth, and secondly, why it is 
that they do not become rounded. it may be added 
that the same gentleman recenily demonstrated the 
existence of the stone-swallowing Habit in crocodiles. 
asaee —_—> + +--+ a 

THE OUTCOME OF THE LEMOINE CASE. 

News comes from Paris that Judge Poittevin has 
been suspended from the bench for three years for 
allowing Lemoine, the diamond manufacturing swin- 
dler, to have his freedom after he was arrested, thus 
enabling him to escape. 

Judge Poittevin justifies his action on the ground 
that the diamond industry and the diamond workers 
were threatened by Lemoine’ 





pretensions to be able 
to manufacture the gems, and he deemed it the quick- 
est way to establish quietude to allow Lemoine to prove 
himself a swindler. 
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The Appellate Division of the Supreme Court of the 
State of New York has decided that the Fifth Avenue 
Coach Company, which operates a coach line on Fifth 
Avenue, could not disrlay signs or advertiséments on 
the exterior of its ecaches. The court held that the 
cisnlaving of such signs is net a necessary incident of 
the plaintiff's business. When we consider the at- 
vertising which is carried on the omnibuses and motor 
boats of Paris and London, we may indeed be thank 
ful that New York has been : 
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THE CURIOSITIES OF FEELING, HEARING, SEEING AND 
SMELLING. 


BY AOQUES hk 


in operation { ome time 

ior bx KnOWn he 

eh is the scene of very inter ng ex 

periments in the measurement hodil zations 

Nearly all of the ingel us apparatus employed in 

these experiments was inves d by M. Charles Henry 
the ; ; 

Sensatior of consciousness which is 

produce i f e is affected by sound 

light, heat, « ther physical agent Sensations, 
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to produce each sensation, in tracing the curve of 
results and in calculating therefrom the mathematical 


formula The principal difficulty is to obtain the 
necessary precision and to extend the examination to 
sufficiently wide limits This field of research has 
scarcely been explored and consequently it was neces- 


sary to devise new apparatus for every case 

For visual nsations Henry constructed a photopto- 
meter based on the principle that the amount of light 
which passes through an opening in a diaphragm is 
proportional to the area of the opening The rays 
emitted by the source of light traverse an oiled paper 


before they reach the diaphragm, and form an image 
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closed at its outer end by a disk of ground glass 4 
inches in diameter, which is marked with concentric 
numbered circles. When the image of the pupil 
formed by the aqueous humor coincides with one of 
these circles the pupil is magnified 10 diameters. The 
iris is illuminated by light coming through the peri- 
pheral part of the ground glass, outside of the image. 
By applying to the ground glass rings of blackened 
copper and colored glass, with openings exactly equal 
in diameter to the image of the pupil, and suddenly 
removing these rings, the effects produced on the pupil 
by changes in the illumination of the iris can be 
studied by a method which makes no change in the 






































ig. 1.—Henry’s Pupilometer, Used to Determine 
the Direct Effect of Light on the Iris. 

















Fig. 2.—Testing the Hearing with the 
Audiometer. 











Fig. 3.—Henry’s Oifactometer for Measuring 
Acuteness of Smell. 











Fig. 5.—Dumb-bell for the Study of Fatigue. 



































Fig. 7—Applying Alternating Currents In 
duced by Musica! Vibrations to the Body. 


Fig. 6.—Henry’s Apparatus for the Study of 
Mental Vision. 


Fig. 4.—An Experiment in Thermal 
Sensation. 


THE CURIOSITIES OF FEELING, HEARING, SEEING AND SMELLING. 


in tact. are all that we know directly and to them 


alone we owe our consciousness of the existence of 





the universe Scientific men endeavor to substitute 
for crude sensations, depending on many circumstances 
and consequently difficult to observe with accuracy, 
purified sensations, agreeing with each other as closely 
as possible and thus appearing to be independent of 
the individual and his particular condition 
then, there is an evident connection between the action 


Since, 


of the environment and the reectior of the senses, 
determining 
with precision the intensity of the stimulus required 


the task of the physiologist consists in 


of the opening on a screen placed before the eye. By 
varying the size of the opening and the power and 
distance of the source any desired intensity of illum- 
ination can be obtained, and by noting carefully the 
sensations produced the law can be determined. 
Henry’s pupilometer (Fig. 1) is used in demonstrat- 
ing the direct effect of light on the iris. The appa- 
ratus consists of a series of three cylinders. The 
smallest cylinder terminates in a diaphragm pierced 
by a small hole which is placed at the anterior focus 
of the eye (12.8 millimeters or about % inch in front 
ef the cornea). The outermost and largest tube is 


illumination of the pupil itself. Experiments with 
this instrument prove that dilatation of the pupil 
almost invariably follows darkening of the iris. 

M. Henry has also succeeded in measuring the 
acuteness of mental vision with the aid of a simple 
and original apparatus (Fig. 6). In other words, he 
has proved that the pupil can dilate under the influ- 
ence of the brain. The experimenter views through a 
convex lens a card bearing a simple diagram and 
moves the card along a scale until the diagram is 
barely discernible. The diameter of the pupil is then 

(Concluded on page 8.) 
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THE CALIFORNIA CONDOR. 
BY WILLIAM L. FINLEY. 

t that the California condor (Gymnogyps 
ius) will soon become extinct is not with- 
indation It has a range more restricted than 
any other bird of prey. Since the time when the 
n part of the United States was settled, the 
breeding range has contracted, and the condor’s num- 
bers have greatly decreased; although it is still found 
wilder mountainous sections, it is nowhere 


weste 


common 
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The main cause which has been given for the de- 
crease in condor numbers seems to be that when stock 
raising became common in California years ago, in 
order to secure pasture during the dry months, the 
rangers were compelled to drive their herds back into 
the more remote mountainous parts. Here they in- 
vaded the retreats of panthers, grizzlies, and coyotes, 
These preyed upon calves and sheep and created con- 
siderable damage. The quickest and best way of get- 
ting rid of these animals was by baiting the carcasses 
with poison. Since the condors came to feed on the 
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poisoned animals, numbers of the big birds were 
undoubtedly killed in this way Almost any other 
bird might hold its own in the struggle for existence 
against these forces, but the condor is too siew In 
recuperating its numbers. Even under favorable elr- 
cumstances, each pair of condors will raise but one 
offspring a year. Oftentimes a pair of condors are 
very irregular in nesting. One collector states that 
in a certain locality where a pair of the birds five, 
they have nested but three times in about twelve 
years. Under these conditions it is not surprising 


























Nese aud Kxg of the California Condor, Showing the Material Composing the Floor 


of the Nest Cave. 





Young Condor, Fifty-four Days Old. Weight About Seven Pounds. 


No Feathers as Yet. 


Photographs copyrignt ivui vy 4. 1. Bohiman and Wiiuaw uw. Finley. 


“ Engines Reversed.” The Condor Is So Heavy and Its Momentum So 








Great That It Alights On a Tree With Difficulty. 


THE CALWORNIA CONDOR. 


Condor Chick One Day Old. 
White ; the Head, Neck, and Feet Are Flesh-Colored. 


Weight Less Than One Pound. The Down is 


Condors Are Very Affectionate. They Like to Nibble and Caress Each Other. These Birds Are 
the Parents of the Young Bird Shown at the Left. 


In Their Demonstrations of Affection the Birds Sometimes Crowd Each 


Other Off a Perch. 








ry 1] , e Ca nia 
‘ i Ca t aga 
d At t numils LR5O 
i \ Alexan 5 Althoug! 
i F een } wh to tl rid 
bie I 5 ‘ Lhe ird nor 
tl i from hea 
| send 1 | ‘ i 
iit \ he nest < eve 
t ‘ D l d ed dog 
ma uli I ‘ va jet blacl 
whict ' ul i ] the Indian 
It i el eo note that the egg taken at this 
time, fror whict ! Taylor secured his description 
Is stili in existence ihis 1 very likely the oldest 
ze of  Lalifornia ondor, and is now in the colle 
tion of J. H. Gurney in England The egg was secured 
from a hu who tool t the last week in April 
iSue M I ect that the egg wa laid in 
the hoil f a tall oak tree near the summit of one 
of th highest pea in the vicinit of Tularcitos 
I 1 pla } i Cunejos This i the only record 
we hav f tl ondor ever ne¢ nz in a tree, and 
iithouwgh th rd has beei eated in many book 
@n ornitholo it cannot be 1 irded as completel 
authentic It ma safel be said that the nesting site 
of the Califor ondor i ilway i pot-hole in the 
ide of a iff, a cave, or a recess in behind a large 
rock on the stee; ountain sid There is no effort 
at nest building, | t ingle egg is laid on the bare 
ground 
the exe which Mr. Taylor secured weighed ten and 
a half ownces and the contents weighed eight and 
three-quarter ounce A specimen that was killed on 
the beach at Monterey at this time was carefully meas 


hed 


feathers it m 


pounds; from 
four feet 


eight 


ured by Mr. Taylor It weig twenty 


beak to the end of tail asured 


und a half: from tip to tip of wing it measured 


fee! four inches; one wing, three feet three inches 


number, fifteen inches long 


full 


tail feathers, twelve in 


‘alifornia condor, 


that a 


As to the size of a grown ({ 


Mr believe bird 
tha‘ 
floor 


ing 


Frank Step! says I 





measures full ten feet, laid on its back on the 


really stretch 
bird Mr 
weights of six 
killed at 


two at 


and marked at wing tips without 


the bird, I an exceptionally large 


Stephen ives the measurements and 


different 
Julian 


three 


the 


condors as follows, the first 


the fourth at Ballena, and other 
Yeabel, California 
length, 44.1 


millimeters) ; 


Santa 
} Mare 13 


120* 2.600 


i888 inches 


spread, 102.4 


inches (1 female, not quite ma 


ture: weight, if wounds 


2 May 11 


112.2 (1 


pound 


1888; length, 45.7; spread 160 x 


2.850 millimet idult mal weight, 19 


eviscerated 


3 stine :, SSS length, 43.1 spread 110.7 (1.095 x 


2.812 millimeters); weight, 21 pounds 
4 June 25, 1888: length, 44 


04 millimeters) 


110 ¢1 
20 pounds 
112 (1 
mature 
112 (1 


spread 125 x 


adult mal weight 
neth 44 


2.848 millimeters female 


) M: 10, 1899; | spread 118 x 


not quite 


length, 45; spread, 140x 


adult male 


works on ornithology, the authors 


seem to think that the California condor lays two 


although authority for such a state 


the 


positively of three in 


“exes there is no 


ment, except hy- with turkey-buzzard 


InALORY 
One eellector state I k 
laid 


than 


low 

instance 

with 
one 
An 


never lays 


and no 
talked 


they lay 


stances but one egg 


one. I 


they say 


where they laid more have 


othér men that apd only 


nnOW 


setting, which I am satisfied is right 


eee at a 


other eallector gives these facts A condor 


a second egg in the same season I have taken eight 
of them, and never more than one in a nest Most 
people think that the 1 lays two 
investigated several such stories id always l 
them to be buzzard nests.’ 

Fourteen lifferent ewes of the California condor 


show the following measurements in inches: 2.48 x 4.08, 
2.58 x 4.28, 2.55 x 4.39, 2.58 x 4.57, 2.59 x 4 2.60 x 4.30, 
2.62% 4.38, 2.62 x 4.44 62x 4.52, 2.45 x 4.40, 2.68 x 4.28, 


2.76 x 4.50 


neth of the 


2.68 x 4.50 
The size 


exagveratec 


and atr condor have often been 


been absurd stories 


hee} 


There have many 


about these birds killing and other animal A 


short time ago I saw an account in a daily paper of 
where a hunter claimed he saw a condor sailing away 
with a hind quart of venison in its talons Mr 
Alexander Tayior makes the statement that this vul- 
ture has bee known to kill and carry off a hare in 
its claws it is extremely doubtful that one of these 
birds would ever attack a living animal. The habit of 
this vulture is to wait till after death As to the 
condor’s carrying its prey, this is easily ¢iscredited 


of the condor foot. The claw ire blunt 


foot is not adapted for gra ne or 


by a study 
and weak, and the 
carrying as an ordinary bird of prey 


In regard to the range of the Qalifornia condo: 
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somewhat vague as long as we have wide 





stretches of rough mountainous regions in the West 
where little or no study has been given We find a 
few seattered in the San Jacinto Range, which is a 
small range about forty or fifty miles from the coast 
‘ ing tl Riverside and San Diego counties. 
4 few have been noted in the lower end of the San 
Bernardino Range during recent years Where the 
San Gabriel Mountains cut through Los Angeles Coun 

condors are a little more numerous, and from this 
district throughout the mountainous regions of Los 
Angeles, Ventur Santa Barbara, San Luis Obispo, 
and Monterey countie the largest number of these 
birds are found, but they are nowhere common. There 
have be i few raggling records of the condor north 


but none of recent 
the present range 


Douglas County 


of Monterey County in California, 


late rhe striking record on 


most 
condor is from 
This 
can find nothing else in recent years of the bird living 
the and this place, 


although it is 


the California one 


in southern Oregon. seems very unusual, as we 


between San Francisco region 


a stretch of several hundred miles. 


The Oregon records were given by Mr. George Peck 
and his son Mr. Henry Peck, who are both reliable 
ornithologists, and who were both well acquainted 
with the bird in southern California. Mr. Henry Peck 
informs me that on or about July 4, 1903, he and his 
father saw two California condors at Drain, Douglas 
County, Oregon They were quite high in the air and 


were sailing about over the mountains. The elder Mr. 


Peck saw them several times after that. He states the 
birds were instantly recognized by both of them. Again 
in March, 1904, Mr. Henry Peck writes, “I saw four 
condors which were very close to me, almost within 

hot I recognized them first by their size, and 
econd by the white feathers under their wings. The 
birds were all flying very low, as there was a high 
wind blowing Mr. Peck also gives the record of a 


condor that was killed on the coast of southern Oregon 


a number of years ago 


These records seem to show that if the California 
condor was formerly found in the region of the Co- 
lumbia River, the numbers have decreased and the last 


of these northern birds seem to have taken refuge in 


the rough mountain region of southern Oregon, while 
the range of the condor in California has contracted 
to regions from Monterey County south through the 


mountains of the Coast Range and the extension of 
the San Bernardino Range into Lower California. 
The accompanying photographs were made by Mr 


Bohlman 1906 on 


an expedition for the 


Herman T who accompanied me in 


purpose of studying and photo- 


graphing the condor in its native haunts. The splen- 


did pictures herewith published testify to the success 
of the expedition. In the columns of the current issue 
of the Screntiric AMERICAN SuprPLeMENT will be found 


it more or less detailed account of my observations. 


--er oe - 
THE LABORATORY OF THE PHYSIOLOGY OF SENSATION 


AT THE UNIVERSITY OF PARIS. 
(Concluded from page 6.) 


noted. The experiment is then modified by suppress 
ing the lens and receding from the diagram until it 
again becomes indistinguishable. The pupil is then 
found to have dilated more or less. according to the 
character of the object viewed. As the quantity of 


light received by the eye was the same in each case 
and only the distance of the object varied, the dilata- 
tion of the pupil must have been the result of a 
cerebral reflex action excited by the idea of distance 


In some persons this reflex is related to the acuteness 


of vision 

Henry has devised an in- 
principle, the 
mentioned, that the intensity 


sensations 


the 


For auditory 


strument based on analogous to 


optical principle already 
of a sound which reaches the ear through an orifice in 
a sound-proof screen is proportional to the area of that 


orifice Henry’s audiometer (Fig. 2) consists of a 
copper tube divided by a transverse diaphragm into 
two chambers Of these, one communicates with a 
ubber bag which incloses the source of sound (a 


which is 
per- 


watch), and the other with a rubber tube 


inserted into the ear. The intensity of the sound 


introducing perforated disks 
watch and the diaphragm. In 


reaching the ear through 


varied by 
between the 
the 


ceived can be 


of ebonite 
sound 


order to prevent 





the air or the metal of the tube the rubber bag is 
made double with an air space between the outer and 
the inner bag, and the copper tube is lined with card- 
board 
The perception of odors measured with the olfac- 
tometer (Fig. 3). This instrument consists of a glass 
containing three concentric tubes, of which the 
intermediate one is made of paper and the others of 
glass. Perfume is put into the outer glass tube. The 
experimenter inserts the upper end of the innermost 
tube, which is graduated in millimeters, into one of 
his nostrils, the other nostril being plugged with cot- 
ton. He then raises the inner tube with a uniform 
motion and inhales normally, causing the vapor of the 
perfume to pass through the paper, enter the inner 
glass tube and ascend to his nostrils. As soon as the 
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odor is perceived, he stops raising the tube and records 
its height and the time occupied in the experiment, 
With these two elements, in combination with certain 
the weight corresponding 
to the minimum perceptible sensation is computed. 


constant factors, of vapor 

For the study of sensations of heat, two glass jars, 
wrapped with flannel, are filled with water at different 
The hands, alternately crossed and not 
the tempera- 
radually 
that 


temperatures 


crossed, are plunged into these vessels, 


one of the 
difference of 


ture of baths is and 


the 


changed g 


smallest temperature can be 
perceived is recorded 
Muscular 


dumb-bells to 


aid of 
which weights These 
dumb-bells are lifted in the maxi- 
mum effect which can be exerted on the dynamometer 
determined before and after each experiment, 
the fatigue caused by lifting various 
weights is estimated. 

It is impossible, in this brief review, to describe 
fully the varied work of the laboratory, but mention 
must be made of a novel process of musical electrifica- 
which may prove valuable in therapeutics. The 
advantages claimed for D’Arsonval’s method of elec- 
trification by alternating currents of strictly sinusoi- 
dal character, the usual method employing an 
ordinary induction coil, well known. In particu- 
are more efficient than ordi- 
increasing internal combus- 
muscular con- 


with the 
added. 
the 


Sensations are studied 
can be 
usual manner, 
being 


In this way 


tion 


over 
are 
lar, sinusoidal currents 
currents in 
causing 
Now, as every musical sound, in accordance 


induced 
without 


nary 
tion, pain or violent 
traction. 
with Fourier’s theorem and the experiments of Helm- 
the effect of a series of 
vibrations of frequencies propor- 


n, Henry thought 


holtz, may be regarded as 


simple sinusoidal 
tional to the numbers 1, 2, 3, 4.... 
that might be obtained by “trans- 
forming currents the melodic and 
harmonic successions which exert, through the sense 
of hearing, so varied and profound an influence upon 
For the realization of this idea 

he devised the apparatus shown in Fig. 7. The source 
is a Giilcher thermopile of 66 elements 
constant current equivalent to the 
electrolytic evolution of 170 liters of water gas per 
The sound is a “Polyphone” music 

This is an instrument with interchangeable disks 
for the uniformity and long con- 
tinuance minutes) of its action. The velocity of 
rotation of the disk is measured directly and the pitch 
of the sound is determined with the aid of resonators. 
On the sounding board of the music box is placed a 
Hughes microphone, which is connected in series with 
the and the primary circuit of a Bert- 
D’Arsonval telephone transformer. The currents in- 
duced in the secondary circuit of the transformer are 
introduced into the human body by the electrodes 
commonly used in electro-therapeutics. The strength 
of the primary is controlled by a rheostat. 
As the microphone performs the function of the inter- 
rupter of an induction coil, the alternating 
currents which traverse the muscles form, so to speak, 
a literal translation of the musical phrase, as may be 
for the human 


interesting results 


into alternating 


the nervous system.” 


of electricity 
which furnishes a 
hour source of 
box 
and is remarkable 


thermopile 


current 


ordinary 


proved by substituting a telephone 


body. In order to estimate the physiological effects 
of rhythm and time, a siren producing simple sus- 
tained tones is frequently substituted for the music 
box. Both instruments are placed at a distance, so 


cannot be heard by the subject. 

A soothing and produced by 
music thus transformed into electricity. A loud sound 
than a feeble sound of the same 


that the sound 
rhythmical effect is 


is felt more strongly 
pitch, but high notes have less effect than low notes. 
- - oe +O-m 
A New Method of Thoracic Surgery. 

Prof. Ernest Sauerbruch, of the University of Mar- 
burg, Germany, recently read a paper before the surgi- 
cal section of the American Medical Association, in 
which he described a new method of performing opera- 
tions on the organs of the chest without subjecting the 
Prof. Sauer- 
bruch from 
which part of the air has been exhausted, the object 


patient to possible death by lung collapse. 
performs his operations within a cabinet 


being to preserve so far as possible the balance between 
the air pressure in the lungs and that without the 
body. Normally, the air within the lungs is lighter 
than the air of the outer atmosphere because of the 
difference in When the lungs are exposed, 
they are subjected to an increased pressure which flat- 
tens them, with the result that the patient is exposed 


pressure. 


to much danger. Prof. Sauerbruch demonstrated: the 
efficiency of his method by operating on a dog. Only 
the patient’s body is confined: within the cabinet, so 


that he may breathe the outer air. The operation is 
said to have been successfully used in twelve instances. 


se —> <0 me :—O——S—S 
A celluloid factory in Vienna, Austria, where several 
hundred persons were employed, was completely 


wrecked on June 6 by an explosion due either to the 
ignition of celluloid dust or to the action of some of 
the powerful chemicals which are used in the process 
of manufacture. It is known that at least seventeen 
persons were killed. 
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Correspondence. 


More Curiosities of Numbers, 
To the Editor of the Screntiric AMERICAN: 

In the current issue of your valued periodical a 
correspondent points out that the last figure of the 
fifth power of any number is always the same as the 
last figure of the number. By considering the last 
two figures, however, some much more interesting 
properties may be brought out. Let us first divide all 
positive whole numbers into four classes: (1) Odd 
multiples of 5; (2) even multiples of 5; (3) other 
odd numbers; and (4) other even numbers. Write 
down the fourth powers of the first ten or twelve 
numbers, and it will be seen that fourth powers of 
class (1) have the last two figures (“two-figure end- 
ing’) 25, of class (2) the ending 00, of class (3) one 
of the endings 01, 21, 41, 61, or 81, i. e., 1 preceded 
by an even number, and class (4) one of the endings 
16, 36, 56, 76, or.96, i. e., 6 preceded by an odd num- 
ber. It is also easily shown that all fourth powers 
of class (3) are larger by unity than some multiple of 
80, i. e., are of the form 1 + 80 f, where f is an in- 
teger, and similarly all fourth powers of class (4) are 
of the form 16 80f. Now raise these formulas to 
the fifth power by the binomial theorem; since they 
already represent fourth powers, the answers will give 
formulas for the twentieth power. It will be found 
that in each formula every term after the first ends 
with at least two zeros, and so does not affect the last 
two figures of the answer. That is, all numbers of 
class (3) and all numbers of class (4) have the same 
two-figure ending at the twentieth power, being re- 
spectively 01, and 76; the corresponding endings for 
classes (1) and (2) are 25 and 00; and no other end- 
ings but these four can occur at the twentieth power 
of any number whatever. 

These “two-figure endings” have very many other 
interesting properties; but I shall not speak further 
of them here, except to say that some of them have 
been discovered at very tender ages by some of the 
mathematical prodigies, and used in mental calcula- 
tion. They are especially useful in finding by inspec- 
tion the factors of numbers, or the roots of perfect 
squares and cubes, and they were so used by Zerah 
Colburn, for instance, when he was about seven or 
eight years old, and by other precocious calculators 
at still earlier ages. In fact, it is just because these 
curious properties of numbers are so easily discovered 
by a little practice in mental arithmetic, that so many 
children have become mathematical prodigies; it is 
the interest in these numerical properties that stimu- 
lates the children to practise counting and calcula- 
tion until amazing proficiency is attained, at ages 
when they are not supposed to be able to count beyond 
ten. Incessant practice in mental counting, stimu- 
lated by the constant discovery of these peculiarities 
of numbers, seems to me to afford the complete ex- 
planation of these precocious mental calculators. 

FRANK D. MITCHELL. 

Ithaca, New York, May 23, 1908. 

[P. S. In the current issue, by a typographical 
error, 8° is given as 31,968, instead of 32,768.] 
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Rallway Aecidents, 
To the Editor of the Screntiric AMERICAN: 

I have read with great interest the communications 
and other articles relating to railway accidents and 
their causes, which have appeared recently in your 
valuable columns. For many years past it has been 
a matter of wonder to me that with all the ingenuity 
of appliances which have been devised to improve 
railroad travel, there is still absolutely nothing, when 
once a single wheel of a rapidly-moving train leaves 
the rail, to prevent the whole of that train going 
headlong and without hope of salvation into the 
ditch, even though that ditch may be over the side of 
an embankment fifty feet high. I have noticed that on 
nearly all bridges I have seen there is a rail running 
parallel to the track rail, generally a couple of inches 
outside of it on each side of the track. This I made 
out to be a guard rail, as I could see no other use 
for it, and explained its presence on these bridges by 
supposing that a derailment at those places would 
necessarily be much more disastrous than at other 
places, and the absence of such a rail throughout 
the whole length of the track was evidently due to 
the expense such a rail would mean. No doubt it 
would be possible theoretically to build a track that 
would make it practically impossible for cars to run 
over an embankment, by providing deep groves or 
troughs, that the wheels could run in in case they 
left their proper places upon the rails. This would 
be very expensive in practice, but it seemed a strange 
thing to me when I thought of the matter if there 
were not some way of providing an equivalent of this 
by a construction of the under side of the cars or 
trucks upon which cars rest. In looking over some 
old copies of the ScrentTrric AMERICAN, my eye was 
arrested by the words “Derailment Guard” and look- 
ing over the article I discovered that it was even 
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so as I had supposed, that such a device had been 
invented and patented several years ago. Now, is it 
not a fact that the Patent Office is full of good devices 
which are never put into practical use? And ig it not 
also true that this is very often due to the item 
of expense? But is there any justification in the 
world for leaving unutilized a system or device which 
probably would not add more than three or four per 
cent to the cost of rolling stock, but which might save 
hundreds of lives annually? I have never seen any 
practical tests of such a system or device, but I give 
it as my opinion, as one who has had some practical 
mechanical experience, that such a system could be 
worked successfully, and we might see an end to this 
extraordinary business of having whole trainloads of 
living human beings going over fifty-foot embank- 
ments when even a single wheel or rail fails to do its 
duty. 

I shall be pleased if you will give this letter pub- 
licity, and for any information as to what may have 
been done along this line. Cuartes E. Hanp. 

Dundas, Ont., Canada, June 15, 1908. 

[The Interstate Commerce Commission has recently 
appointed a board of experts, which is prepared to ex- 
amine all railway safety appliances which may be 
submitted to it. The great difficulty presented by de- 
vices of the character of those suggested above has 
been their expense. Their desirability is unquestioned. 
—Ebp.] 





Lobsters on the Pacific Coast, 
BY ARTHUR INKERSLEY, 

As the only crustacean found to the north of Point 
Concepcion, Cal., that has any commercial value is 
the large crab (Cancer magister), the introduction of 
the common lobster of the North Atlantic coast (Ho- 
marus Americanus) is highly desirable, for the sake 
of fishermen and of the public generally. Several 
attempts have been made to transplant the lobster to 
the western coasts of the United States, but, so far 
as can be ascertained, the attempts have been unsuc- 
cessful. Since fishermen on the Pacific coast do not 
employ lobster pots, it is only by accident that they 
catch lobsters; so that there may be some off the 
coasts of California, Oregon, and Washington. It is 
supposed that the waters off the coasts of California 
and Oregon are too warm for the lobster, which thrives 
in waters whose temperature varies from freezing 
point to 60 deg. The average temperature of San 
Francisco Bay is 51 deg. to 61 deg. F. 

The first attempt to plant lobsters in the Pacific 
Ocean was made in 1873 under the joint auspices of 
the Federal government and the State of California, 
the well-known pisciculturist Livingstone Stone hav- 
ing charge of a shipment of 162 lobsters. When Omaha 
was reached, only forty lobsters were alive, and soon 
after leaving that place the car was wrecked and the 
attempt ended. In 1874 the California fish commis- 
sioners provided the funds for a second attempt. The 
lobsters were packed in straw and sponges kept wet 
and cool by occasional sprinkling with sea water, but 
only four out of 150 reached the Pacific coast alive, In 
1879 a third attempt was made, 22 female lobsters 
with eggs attached being shipped in three large tanks 
of sea water in a vaggage car. All but one survived, 
and were planted near Point Bonita, at the entrance 
to San Francisco Bay. As there were no males, it is 
believed that the colony did not thrive. 

In June, 1888, a large shipment consisting of 250 
males, 350 females, and 15,000 loose eggs was made 
under favorable conditions. They were packed in open 
trays in loose, moist rock weed kept at a temperature 
of 42 deg. to 45 deg. The trays were 22 by 38 by 13 
inches, of zine, and were placed in wooden boxes 
large enough to leave a space of five inches on all 
sides between the tray and the box, this space being 
packed with fine ice. On the third, sixth, and ninth 
days of the journey a quart of sea water was sprinkled 
over each tray. Under this treatment the lobsters did 
well, being apparently in perfectly good condition on 
the eleventh day. A second lot which was wetted with 
sea water only once in nine days also arrived in good 
condition, When the shipment reached Sacramento, 
Cal., it was found that 282 had died. Examinations 
of the water of San Francisco Bay by Prof. Leslie Lee 
and Lt.-Com. Z. L. Tucker, commanding the Fish Com- 
mission’s vessel “Albatross,” showed that its salinity 
is only 1.01988 in the most saline parts, while normal 
sea water is 1.0274. The waters in the vicinity of 
San Francisco being considered too fresh, Monterey 
Bay was decided upon. One hundred and sixty-two 
lobsters were planted in the bay between Pacific Grove 
and Monterey in twelve fathoms; 95 were planted in 
water thirty fathoms deep one mile off Point Lobos, 
and 30 were taken to a spot 114 mile off Trinidad light- 
house. The eggs were hatched, 2,000 of the young 
crustaceans being deposited in San Francisco Bay and 
the rest in Monterey Bay. Several were placed in a 
crate in Monterey Bay and became so lively that 45 
escaped when the crate was opened for examination. 
Though their escape was regretted, it was believed 
that they weuld do well. 
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The last attempt to colonize lobsters on the Pacific 
coast was made in 1906. A large proportion of the 
lobsters survived the railway journey and were planted 
in various spots. Though great hopes were entertained 
of their thriving and multiplying, no satisfactory re- 
sults were achieved. It was reported several times 
that lobsters had been seen in shallow water, but it 
was not certain that the observers were well enough 
informed to recognize a lobster when they saw one, or 
to distinguish it from the crayfish called the Cali- 
fornia spiny or rock lobster, which is not related to 
the lobster found on the Eastern coast. 

Notwithstanding these various disappointments, it 
is said that the California Fish Commissioners feel 
satisfied that the Eastern lobster can be acclimatized 
in Pacific waters. Another shipment will be made 
after the molting season is over. From 1,900 to 1,200 
lobsters will be shipped from Maine in a refrigerator 
fitted with everything that will make their journey 
easy and safe. Many of the specimens selected for 
shipment will have spawn attached to them, and it 
is expected that millions of young will be liberated 
soon after they reach the Pacific coast. The lobsters 
will be packed in wet rock weed, which will be sprin- 
kled every two or three days with sea water. They 
will be kept at a temperature of 35 deg. to 40 deg, 
those that die on the trip being thrown ont. The 
journey will be made in a car speciaily constructed 
for the transportation of fish, and they will be taken 
to Puget Sound, where the waters are cooler than 
off the coast of California, and hold out better hepes 
for successful culture of the lobster. 
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The Cowper-Coles Process of Making Tubes and Sheets 
Directly from the Ore by Electro-deposition, 


It has been found impossible to obtain by electro- 
deposition iron articles such as tubes or sheets of a 
quality to render them of commercial value and at a 
cost which compares favorably with ordinary metheds 
at present in use. The chief difficulties encountered 
have been the slowness of the process due to the neces- 
sity of employing a very low current density and in 
obtaining iron of a quality suitable for commercial 
purposes. Iron electro-deposited under ordinary con- 
ditions is porous and spongy, is difficult to anneai and 
has a tendency to flake off the cathode during depost- 
tion unless deposited at a very low current density, 
which makes the process and the plant too costiy for 
commercial purposes. The well-known English engi- 
neer, Mr. Sherard O. Cowper-Coles, has discovered 
that iron can be deposited in a form suitable for the 
production of tubes, sheets, and wire with a bright 
smooth surface resembling that of very highly polished 
iron by maintaining the solution from which the tron 
is deposited charged with iron oxide. 

In a suitable way of carrying out the invention the 
iron oxide is kept in suspension in the electrolyte by 
meens of stirrers or by moving one or both of the 
electrodes or by any other suitable means, the effect 
of which is to reduce the acidity and effect a burnish- 
ing action on the iron deposited. Uxcellent resulis 
have been obtained from a solution containing 20 per 
cent of sulpho-cresylic acid saturated with iron, the 
current density being 100 amperes per square foot of 
cathode surface, the voltage 3.25 at the terminals of 
the iron electrodes, these being % inch apart and the 
temperature of the electrolyte 70 deg. C. The tem- 
perature of the electrolyte considerably affects the 
quality of the iron. If it is much below 70 deg. C. 
the iron becomes laminated and flakes off: if it is 
much above 70 deg. C. the surface becomes covered 
with ridges or stream lines and cannot be used for 
commercial purposes without further treatment 

Iron produced from the sulpho-cresylic solution is 
exceedingly hard and when it is desired to produce 
soft tough iron, ferrous sulphate solution should be 


- employed. 


Iron articles produced as described are said not te 
pit or corrode like iron which has been cast ‘or wrought 
into the desired form. This is probably due to the 
purity and uniformity of the metal 

When steel articles are to be produced carbon is 
deposited with the iron and after removel from the 
mandrel they are heated to a high temperature to 
convert the iron into steel. 

— ae _>-o >a 

It is well known that potassium-sodium alloy and the 
alkali metals generally sealed up in vacuo exhtbit mark- 
ed photoelectric effects permitting the escape of nega 
tive electricity but not positive when the surface of the 
metal is illuminated. In an experiment made by 
Dr. J. A. Fleming before the Royal Society a sample 
of such alloy was prepared for this purpose. The 
alloy was inclosed with an insulated platinum plate 
in an exhausted tube. When illuminated by am arc 
lamp negative electricity supplied by a battery leaked 
from the surface, and by the interposition of colored 
films of gelatine and glass it was shown that the leak 
was due to the most refrangible rays of the spectrum, 
The effect of polarizing the light in various planes was 
also exhibited. . . a 
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THE GREAT ROOSEVELT IRRIGATION DAM. 


LEN WILLEY 


The irrigaii da in construction on the § lit 
River in east \ i is one of the greatest projects 
of its kind whik has been as yet undertaken by the 
United States Board of Reclamation The Roosevelt 


dam, which is to create the Tonto reservoir, will be 


with one exception the highest constructed by the 


Board's engineer while exceeding all other of their 
works in other capacitic The dam, of which pre 
liminary information was given in a previous issue,* 
will form a stora basin holding sufficient water to 


flood 1,306,000 acres to an average depth of one foot 
This quantity is mu irger than the volume held 
in storage by the greatest Nile reservoir. The supply 
will be secured from the Verde and the Salt rivers, 
which drain a watershed of 6,260 square miles. The 
average vearly rainfall ever this drainage basin is not 
over 20 inches The annual rainfall upon the territory 


to be irrigated ranges from 3 to 10 inches; and the 
rapid evaporation of moisture is indicated by the fact 


that the tempera e in summer ranges as high as 120 
degrees. although the elevation varies from 1,000 to 
1,300 feet altitude The dam will impound sufficient 
water te fully irrigate 270,000 acres of soil This soil 


is known to be fertile when water in sufficient quanti 
ties te applied; the Department of Agriculture having 
tested a few experimental tracts, with the result that 
the crops have been remarkable for their quality and 
yield 

A feature of the undertaking is the power canal 
Water power or electric current has before been se 
cured from dame intended for irrigating purposes by 
utilizing the waste water Such power, however, is 
only available when the flow of water into a reservoi! 
is more than sufficient to fill it. The power at Roose 
velt is obtained independently of the irrigating schemes 
the cana! being separate from the reservoir and one 
of the first works completed. The head of water se 
cured by means of the canal actuates waterwheels con 
nected io electric generators at present developing 
over 1,500 horse-power From the power station ex 
tends a transmission line conveying current to the 
plant for the manufacture of cement, the stone-crush 
ing plani, for lighting, operating the aerial railway 
and for other purposes Under a head of 250 feet 
hydraulic jets with nozzles of 11 inches have been 
uged to wash away the loose formation and accumula 
tion of sump above the bedrock upon which the dam 
proper is being built, and have greatly facilitated 
progress Much of the gravel thus secured has been 
utilized for construction material To remove the 
gravel, elevators have been placed in service 

This canal, which is twenty miles in length, is one 
ff the permanent works Most of it is lined with 
concrete, and it includes several extensive tunnels 
Seeregating nearly 109,000 feet in length. It is carried 
over guiches by concrete pipes The dams used for 
diverting the water to the power canal represent a 
cost of $40,000, while the canal, including its pressure 
pipe and auxiliary structures, represents a total of 
neariy $1 000,000. When all of the generating sets to 
be installed are in service, it will develop no less than 
4,400 herse-power, which will be used for pumping 
water for irrigation 

A cement mill has a capacity for manufacturing 
19,000 barrels a month when the machinery is work 
ing to its complete capacity Much of the raw ma- 
ent has been found in abun 





terial necessary for cem 
dance locally, and cement is manufactured at a cost 
of $2.25 per barrel, less than half the cost of cement from 
the outside. The mill is operated entirely by electric 
power, as already intimated, the current being trans- 
mitted from the power house at the end of the canal 

Work vpon the construction of the dam proper has 
been In progresa only since September 20, 1906, owing 
to the immense amount of labor required in making 
the excavations [to bed «yt When it is remembe red 
that the height of the dam above the rock is 284 feet 
the length at the bottom 235 feet, and the length at 
the top 1.@80 feet, the time and labor required in pre- 
paring the site f: the wall do not seem excessive 
The work is what is technically known as a masonry 
arch dam with a gravity section arising from the 
foundation Tt will range in thickness from nearly 
175 feet at the bottom to 16 feet at the top—sufficient 
to provide a highway for vehicles 

As soon as the blocks of stone are quarried, they 
are carried te the site and placed in position by boom 
derricks, while the aerial tramway conveys the cement 
in which they are set An enormous quantity of rock, 
rel in concrete, is required for filling in behind the 
face, and bowlders as large as can be handled are used 
Nearly 406,000 cubi ards of masonry will be placed 
in position when the dam is completed, and the reser- 
voir which it will create will form a lake 2514 square 
miles in area. As soon as the dam is finished, the 
cement mill and other construction plants will be 
stripped of all machinery which can be profitably re- 
moved, and the buildings abandoned, as they will be 
many feet under water when the reservoir fills 


_ * Sevantir& Ameuican, December 16, 1905, 

















An Open Section of the Power Canal. 
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A General View of the Graaite Reef Diversion Dam. 


THE GREAT ROOSEVE IRR! 


me . 


to the Power Canal. 


IRRIGATION CANAL, 


the Men at Work. 


The Dam as Seen from Above the Power House. 


The Stream to be Impounded ; a View in Flood Time, 
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An interesting feature of the work is an outlet, 
which has been constructed through the walls of the 
canyon a distance of 500 feet. This tunnel! wiil not 
only carry off much of the surplus water, but also the 
silt which is brought down the channels in such iarge 
quantities during flood height. The question of re 
moving this silt was solved by the engineers by plan- 
ning the tunnel in question. The current through it 
will be so rapid, that it is believed the sediment will 
thus be removed without difficulty The tunnel con 
tains no less than six gates, which wili be required 
to regulate the flow of the water. They are built to 
be operated under a pressure of 100 pounds to the 
square inch, and including their operating mechanism 
will weigh in the aggregate nearly 400 tons. 

Considering the extent of the project, rapid progress 
has been made. On June 1 of last year but three per 
cent of the construction had been completed. At the 
end of 1907, however, the great wall had reached a 
point nearly 20 feet above its base and extendi from 
side to side of the canyon. This work has been ac- 
complished in a climate where the temperature reaches 
120 deg., and operations have been carried on during 
the intense heat of the summer. 

The diversion dam to be constructed 30 miles from 
the main dam is almost as important in connection 
with the reclamation of this section of Arizona as the 
construction at Roosevelt. Work has been in progress 
upon this for over a year. It is intended to keep the 
water of the Salt and Verde rivers at a certain level, 
and will increase their depth to the extent of 15 feet 
over the present low-water average. An idea of the 
dimensions of this dam can be gained wit it is 
stated that it will be nearly 1.300 feet long, and will 
require 40,000 cubic yards of concrete before it is 
completed. A distributing canal is being built in 
connection with regulating gates, which will have a 
flow of at least 2,000 feet per second. This is located 
upon the north side of the dam. Another canal with 
the capacity of 1,000 feet per second is being con 
structed on the south side. The site of this operation 
is at what is known as Granite Reef, about thirty miles 
from Phenix, It will furnish the water which will 
be served by the electric pumps already referred to, 
the service covering 40,000 acres 


—_— >-e-2 ~ = 
The Electrolytic Purification of Sewage. 


The installation has just been completed at Santa 
Monica, Cal., of the first electric plant for the purif 
tion of sewage to be erected in the United States. 17 
system is known as the Harris magneto-electrolyi 
process. It will be ready for operation just as soo 
as the necessary outfall pipes can be laid. The plan 
consists of two wooden tanks, each thir feet iong 
two feet wide, and eighteen inches deep. Each tank 
is equipped with ten sets of electrodes and ten clectro- 
magnets weighing three hundred pounds each, The 
electrodes are fitted with steam pipes for use in cleans- 
ing them. The electric energy is supplied by a direct- 
current generator of special construction, equinped 
with a motor and separate exciter. A generator of this 
pattern is required to obtain perfect results, as the 
requisite is low voltage and high amperage, in oppo- 
sition to the requirements for power and light 

The plant is located in a concrete chamber which is 
equipped with two compartments sealed tight, into 
which the sewage is pumped from the receiving basin. 
The purpose of these chambers is to secure an equal- 
ized flow through the electric tanks, and their com- 
bined capacity is one million gallons per day After 
leaving these sealed chambers, or forebays, the sewage 
is allowed to flow into the tanks in sufficient volume 
to cover the electrodes and the magnets to a depth of 
three inches. The current is turned on as the sewage 
flows steadily over the wires and enters the outfail 
pipe. By that time it is supposed te be odorless and 
perfectly harmless. 

What actually happens as the sewage passes through 
these charged tanks has not been scientifically deter- 
mined; but experience has demonstrated that as the 
electric energy required for the operation of the plant 
is held, the effect is to immediately release the hydro 
gen, and as it leaves the water the oxygen is released 
The constituents of water being oxygen and hydrogen 
the releasing of the latter precipitates all of the in 
organic matter, and the releasing of the former forme 
an ozone, which is responsible for the burning or oxi 
dation of the organic matter. The result is that the 
sewage becomes immediately purified, and if passed 
through sand or other filter appears as pure sparkling 
water. 

Experiments have demonstrated that the cost of the 
electric energy required for the operation of the plant 
will not be in excess of fifty cents for each mitiion 
gallons treated. The plant is being installed by CC. P 
Chandler and L, G. Lautzenheiser, who have contracted 
to operate it during a period of sixty days to the satis 
faction of the city council. At the end of that test 
period, should the system prove to be a success, the 
city will purchase the plant, the approximate cost of 
which is $12,000. 
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liminary thiormat gZiven in a previous issue, 
will form a storage basin holding sufficient water to 
flood 1 0,000 acres to an average depth of one foot 
This quantity is no h larger than the volume held 
In storage by the greatest Nile reservoir. The supply 
will be secured from the Verde and the Salt rivers, 
which drain a watershed of 6,260 square miles, The 
average yearly rainfall over this dra.nage basin is not 
over 20 inches The annual rainfall upon the territory 
to be irrigated ranges from 3 to 10 inches: and the 
rapid evaporation of moisture is indicated by the fact 
that the temperature in summer ranges as high as 120 
degrees, although the elevation varies from 1,000 to 
1,300 feet altitude The dam will impound sufficient 
water to fully irrigate 270,000 acres of soil. This soil 
is known to be fertile when water in sufficient quanti 
ties is applied; the Department of Agriculture having 


tested a few experimental tracts, with the result that 
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itilizing the waste water Such power, however, is 

only available when the flow of water into a reservoil! F 
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tion of sump above the bedrock upon which the dam 
proper is being built, and have greatly facilitated 
progress. Much of the gravel thus secured has been 
utilized for construction material To remove the 
gravel, elevators have been placed in service 

This canal, which is twenty miles in length, is one 
of the permanent works Most of it is lined with 











concrete, and it includes several extensive tunnels, 
Aggregating nearly 10,000 feet in length. It is carried 
over guiches by concrete pipes. The dams used for 
diverting the water to the power canal represent a 
cost of $40,000, while the canal, including its pressure 
pipe and auxiliary structures, represents a total of 
nearly $1,000,000. When all of the generating sets to 
be installed are in service, it will develop no less than 
4,499 horse-pewer, which will be used for pumping 
water for trrigation 

A cement miil has a capacity for manufacturing 
10,000 barrels a month when the machinery is work 
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fiance locally, ard cement is manufactured at a cost 
of $2.25 per barrel, less than half the cost of cement from 





the outside. The mill is operated entirely by electric The Permanent Power Station Which Will Furnish Power for the Irrigating Pumps. One of the Entranesto the 
power, as already intimated, the current being trans- 
mitted from the power house at the end of the canal 
Work upon the construction of the dam proper has c tt a qa ‘ 1 
been in pregress only since September 20, 1906, owing « 
to the immense amount of labor required in making ' 
the excavations to bedro When it is remembered ’ | 
that the height of the dam above the rock is 284 feet 
the length at the bottom 235 feet, and the length at ‘ 
the top 1,080 feet, the time and labor required in pre 
paring the wite for the wall do not seem excessive 
The work is what is technically known as a masonry } 
arch dam with a gravity section arising from the Bs 
foundation. It will range in thickness from nearly 
175 feet at the bottom to 16 feet at the top—sufficient 
15 provide a highway for vehicles. . , 


As soon as the blocks of stone are quarried, they 
are carried to the site and placed in position by boom 
derricks, while the aerial tramway conveys the cement 
in which they ure set An enormous quantity of rock, 
set in concrete, is required for filling in behind the Je 
face, and bowlders as large as can be handled are used 


Nearly 400,000 cuble yards of masonry will be placed 
in position when the dam is completed. and the reser- 


voir which It will create will form a lake 2514 square 





miles in ares As soon as the dam is finished, the 
cement mili and other construction plants will be 
stripped of all machinery which can be profitably re- 
moved, and the buiidings abandoned, as they will be 
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An interesting feature of the work is an ouilet, 
which has been constructed through the walls of the 
canyon a distance of 500 feet. This tunnel will not 
only carry off much of the surplus water, but alse the 
silt which is brought down the channels in such large 
quantities during flood height. The question of re 
moving this silt was solved by the engineers by plan 
ning the tunnel in question. The current through it 
will be so rapid, that it is believed the sediment wil! 
thus be removed without difficulty The tunnel con- 
tains no less than six gates, which will be required 
to regulate the flow of the water. They are built to 
be operated under a pressure of 100 pounds to the 
square inch, and including their operating mechanism 
will weigh in the aggregate nearly 400 tons 

Considering the extent of the project, rapid progress 
has been made. On June 1 of last year but three pet 
cent of the construction had been completed. Ait the 
end of 1907, however, the great wall had reached a 
point nearly 20 feet above its base and extending from 
side to side of the canyon. This work has been ac 
complished in a climate where the temperature reaches 
120 deg., and operations have been carried on dur 
the intense heat of the summer. 

The diversion dam to be constructed 30 miles from 
the main dam is almost as important in connection 
with the reclamation of this section of Arizona as the 
construction at Roosevelt. Work has been in progress 
upon this for over a year. It is intended to keep the 
water of the Salt and Verde rivers at a certain level, 
and will increase their depth to the extent of 15 feet 
over the present low-water average. An idea of the 
dimensions of this dam can be gained when it is 
stated that it will be nearly 1,300 feet long, and will 
require 40,000 cubic yards of concrete before it is 
completed. A distributing canal is being built in 
connection with regulating gates, which will have a 
flow of at least 2,000 feet per second. This is located 
upon the north side of the dam. Another canal with 
the capacity of 1,000 feet per second is heing con 
structed on the south side. The site of this operation 
is at what is known as Granite Reef, about thirty miles 
from Phenix It will furnish the water which will 
be served by the electric pumps already referred to, 
the service covering 40,000 acres. 
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The Electrolytic Purification of Sewage. 


The installation has just been completed at Santa 
Monica, Cal., of the first electric plant fer the pwriftes 
tion of sewage to be erected in the United States. The 
system is known as the Harris magneto-electrolytic 
process. It will be ready for operation just as soon 
as the necessary outfall pipes can be laid. The plant 
consists of two wooden tanks, each thirty feet long, 
two feet wide, and eighteen inches deep. Hach tank 
is equipped with ten sets of electrodes and ten electro- 
magnets weighing three hundred pounds each The 
electrodes are fitted with steam pipes for use in cleans- 
ing them. The electric energy is supplied by a direct- 
current generator of special construction, equipped 
with a motor and separate exciter. A generator of this 
pattern is required to obtain perfect results, as the 
requisite is low voltage and high amperage, in oppo- 
sition to the requirements for power and light 

The plant is located in a concrete chamber which is 
equipped with two compartments sealed tight. into 
which the sewage is pumped from the receiving basin 
The purpose of these chambers is to secure an equai- 
ized flow through the electric tanks, and their com- 
bined capacity is one million gallons per day After 
leaving these sealed chambers, or forebays, the sewage 
is allowed to flow into the tanks in sufficient volume 
to cover the electrodes and the magnets to a depth of 
three inches. The current is turned on as the sewage 
flows steadily over the wires and enters the outfall 
pipe. By that time it is supposed to be odorless and 
perfectly harmless. 

What actually happens as the sewage passes through 
these charged tanks has not been scientifically ter- 
mined; but experience has demonstrated that as the 
electric energy required for the operation of the plant 
is held, the effect is to immediately release the hydro 
gen, and as it leaves the water the oxygen is released 
The constituents of water being oxygen and hydrogen 
the releasing of the latter precipitates all of the in 
organic matter, and the releasing of the former forms 
an ozone, which is responsible for the burning or oxi 
dation of the organic matter. The result is that the 
sewage becomes immediately purified, and if passed 
through sand or other filter appears as pure sparkling 
water. 

ixperiments have demonstrated that the cost of the 
electric energy required for the operation of the plant 
will not be in excess of fifty cents for each million 
gallons treated. The plant is being installed by ©. P 
Chandler and L, G. Lautzenheiser, who have contracted 
to operate it during a period of sixty days to the satis- 
faction of the city council, At the end of that test 
period, should the system prove to be a success, the 
city will purchase the plant, the approximate cost of 
which is $12,000. 
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THE GERMAN BATTLESHIP “ BRAUNSCHWEIG.” 


BY FRANK 


ous secondar: battery ofl 


-inel caliber 


listributed either in a 
central casemate redoubt 


seconte 


breadth 


protecied + continuou 


te , " 
belt of armor! increasing 


armor, abeve barbettes of tl 
Between the main barbettes 
tected 
inches 


mates, hve 


irmor W 


6.7-inch 40-caliber gun On 


S&malii turrets protected by 64 


of which is emplaced a { 


tion again t rpedo-boat 
24-pounde guns of 3.4-inch 
firing through the forefoot 


merged 17.7-inch do tube 


waterline 


mounted in turrets of 1 


ach beam, in 
either be 


: 


attack the 
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submerged tubes of the same caliber on either side 
Astern is a sixth torpedo tube, 
waterline. All of the guns 
s. The big guns are maneuvered by 


Pe} below the waterline. 


mounted feet above the 


ial of in have electric hois 


what migt e called hydraulic, electric, and hand gears, and the guns of also the reactions with 


late yattl ire of the seconda battery by both hand and electric gear. and besides 


ship is propelled by three sets of three-cylinder amount of glycerine 


nesis ma be iid to date rhe 

















Sick Bay on the German Battleship “ Braunschweig,” Showing the Swinging Cots. 


acid. 
in a few minutes. 


vertical triple-expansion engines, driving three propel- 
protec lers. The designed speed of 18 
The “Braunschweig” carries a normal 


at the ends to 9 inches 


t} is a 3-inch horse-power for a 


junction with knots is 16,000 


supply of 700 tons of coal, and a maximum supply of 


l-inch 1,600 tons. Two hundred tons of oil, also, are carried 


1@ same armor thicknes in the double bottom. The radius of the vessel is 


She can do about 3,000 miles them finally in 


2,000 at her full speed of 18 


the lower deck is pro »,500 miles at 10 knots 


+ +} , ir ] ‘ ; 17 
® main ae ) Lé 


bright and does not seem 


knots, and over 


hour The equipment throughout is of the > 


their use is expensive 


piece, and does not exceed one per cent. 
tion the specimens can be kept indefinitely, but it is 
better to take them out after a few days and preserve 
strong alcohol. The 
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losing their color, provided the specimens are given a 
previous treatment, according to the author’s process. 
Other methods which have been brought out for this 
purpose appear to modify the histologic structure and 


coloring substances, 
from the large 
enters into their 
Fornario 

observe 


certain 


which 
composition. M. 
had occasion to 
that specimens which had 
been formol 
and had lost all of their 
color, would take a bright 
color and almost like that 
of a fresh specimen when 
they were placed for a 
short time in a solution 
of picric acid to which 
acetic acid is added. He 
finally arrived at the fol- 
lowing method of treat- 
ment: The specimens, not 
washed, or washed in a 
0.7% per cent salt solu- 
tion, are placed in a 4 per 
cent solution of 
cial formol, and after 48 
hours they are placed in 
90-deg. alcohol for 24 
hours. One-half of this time 
will answer in the 


preserved in 


commer- 


case 
frag- 
ments of Then 
the piece is placed in fresh 
90-deg. alcohol, into which 
is dropped a variable quan- 
tity of a sclution composed 
of 100 parts saturated so- 
lution of picric acid and 4 
acetic 


of small animals or 
organs. 


parts concentrated 


The primitive color of the specimen reappears 
The quantity of the latter solution 
to be added depends on the size and thickness of the 


In this solu- 


color remains 
to be modified with time. 





il s pierced by ten case knots an 


which are emplaced ten highest class, and, as illustrating this, we present a The record of muscular 


im, also, are two view of the interior of the sick bay, showing the 


inches of armor, in each 


swinging cots, the excellent means of ventilation, and 
the sanitary furnishings ef 244 and 250 
Om pounds). 
Preservation of Anatomical Specimens, M. 


7-inch gun For protec- 
ship carries twelve —_ 
caliber Forward, and Verhaert, not a 
of the 


and there are two other ical 


vessel, is a sub According to the researches of G. Fornario, anatom- 


specimens can be 


ora 


strength was held until re- 


eently by two professional athletes, named Viard and 
Empain, who lifted with one arm weights respectively 
kilogrammes 
This record has now been surpassed by a 


(about “538 and 551 


professional athlete, but the di- 
rector of a Belgian glass factory, who raised a weight 
preserved in alcohol without of 253 kilogrammes (about 558 pounds). 




















Dispiacemont, 13,2 ons. 


Speed, 15.5 knots. Coal Supply, 1,600 tons and 200 tons oil. 
fourteen 6.7-inch ; twelve 24-pounders ; twelve 1-pounders. Torpedo Tubes, 5 submerged, 1 above water. Date of Completion, 1904. 


GERMAN BATTLESHIP “BRAUNSCHWEIG.” 


Armor: Beit, ¥ inches ; varbettes, 11 inches; central battery,'6 inches. Gums: Four 40-caliber, 11 inch; 
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THE ‘JUNE BUG” AEROPLANE—A COMPETITOR FOR 
THE SCIENTIFIC AMERICAN TROPHY. 

About two months ago we illustrated the second 
aeroplane to be produced by Dr. Bell’s Aerial Experi- 
ment Association. This machine made a number of 
successful flights, the longest of which was made with 
Mr. G 
of which a distance of 
chief 
application of movable triangular tips to the ends of 
These tips were pivoted 


H,. Curtiss acting as aviator, and in the course 
The 
novelty of the second machine consisted in the 


1,017 feet was covered. 


the arched aeroplane surfaces 





Scientific American 


to 1,266 feet, the aeroplane, which has been christened 
the “June Bug,” on June 25 made the two longest 
flights that have ever been publicly accomplished by 
a heavier-than-air flying machine in America at any 
accessible place. These flights were both in a nearly 
straight line. The distance covered in the first flight, 
which was made in the morning, was 2,175 feet in forty- 
one seconds. This corresponds to a speed of 36.17 
miles an hour. In this test, the aeroplane rose to 
a height estimated at about 40 feet, which 
a considerable height for one of these machines, being 


is quite 


13 


air propetier. The construction of the machine in this 
manrer is a great advantage, since it can readily be 
t2zxken apart and packed for transportation when de- 
sired. 


->-e- > 


AN AERONAUTIC SOCIETY FOR INVENTORS 
A new society to be known as “The Aeronautic So- 
ciety” has just been incorporated in New York State 
for the purpose of exploiting aeronautics in general 
and the heavier-than-air flying machine in particular. 
This society will take the place of the Aviation Sec 





























Side View of the “ June Bug” Aeroplane. 


on their forward edge and connected by a cord to the 
that, making a turn, 
toward the center of the circle, 


body of the aviator, so when 
by inclining his body 
he would give the inner tips a greater angle, and thus 
tend to turn the machine by making more resistance at 
the inner end. The aeroplane had pneumatic-tired 
wheels and was fitted with a horizontal rudder in front 
in a similar manner to most of the foreign aeroplanes, 
It was also fitted with a rectangular box tail which, 
however, was much smaller than the tails ordinarily 
The 


motor—an 8-cylinder air-cooled Curtiss—was mounted 


used on the Farman and Delagrange aeroplanes. 


in the center of the aeroplane just back of the aviator, 
and it carried a six-foot propeller on the rear end of 

This second aeroplane was demolished 
t was attempted in it by one of the mem- 
The construction of a third 


its crankshaf 
when a fi 
bers of the association 
machine was immediately started. This was recently 
compieted, experiments having been made with it last 
week 

Our illustrations show this machine on the ground 
and when in flight. The changes which have been made 
in the general outline and design are few, the chief 
of these being the fitting of a rather smaller tail and 
the arching of the surfaces of this tail from end to end 
in the same manner as was done with the main sur- 
Another new 
struction of the surfaces so that they can readily be 
view of 
The for- 


chassis are no 


faces 


point in the design is the con- 


detached from the main central chassis, a 


which is shown in one of the illustrations. 


wardiy-projecting members of this 


about four times as high as they usually fly abroad. 
In the afternoon, another flight was made with Mr. 
Curtiss again acting as aviator In this, the seventh 
flight the machine had made, and the eighth time Mr. 
Curtiss had been in the air in an aeroplane, a dis- 
tance of 3,420 feet was covered in a slightly-curved 
course in exactly one minute. This is a rate of speed 
of 38.86 miles an hour. Thus, in his eighth flight and 
his second or third attempt at flying a kilometer (3,280 
feet) in a straight line (which is the distance re- 
quired in the first contest for the ScreNTIFIC AMERICAN 
trophy), Mr covering 140 feet 
more than the required distance over a slightly curved 


Curtiss succeeded in 


course, which certainly speaks well for the machine 
and for its aviator. Notice has been filed with the 
Aero Club of America for a trial for the trophy. The 
N. Y., have been 
appointed as the time and place for the trial. It is to 
be hoped, also, that this machine will be developed 
sufficiently so that it can fly 
lagrange and the Wright and 
August, when it is proposed to have a competition for 
the trophy either in the vicinity of New York or 
Washington. 

As we have no particulars of the conditions under 


Fourth of July and Hammondsport 


in competition with De- 
Herring aeroplanes in 


which these two long flights were made, we can only 
report the aeroplane surfaces 
were thoroughly made airtight before 
the flights were attempted, and that this varnishing 
of the surfaces increased the lifting capaeity of the 


say that according to 


varnished and 


aeroplane and made it possible to fly with less power 


Front View, Showing Movable Wing Tips. 


tion, which the Aero Club of America started to form 
last spring, but which was subsequently dropped. The 
main idea of this new society is to help the worthy 
inventors to try out their ideas in a practical way. It 
is proposed to have a suitable ground within a con 
venient distance of New York city where experiments 
in aviation can be made; to furnish a gasoline motor 
for the conducting of such experiments; and to aid the 
members of the society in every way possible to test 
their ideas. Full particulars can be had from the Sec- 
retary of the Society, at 2 E. 29th Street, New York. 

The society expects to bring Leon Delagrange to 
America, about the 20th of August, and to have him 
make a series of flights in the vicinity of New York. It 
is believed that this will stimulate aviation to a great 
extent in this country. 

He 

Aeronautical Notes, 

On June 22, at Milan, Italy, M. 
nine times around the Piazza d'Armi in 164% minutes 
The distance covered was 91% miles, and the rate of 
speed 34%4 miles an hour. The following day he re- 
mained in the air 18 minutes, but touched the ground 
slightly while making one of the rounds, After some 
further flights at Turin, it is expected that he will visit 
America 

The huge new Zeppelin airship, which is 426 feet 
long and 43 feet in diameter, and which has an en- 
velope constructed of thin sheet aluminium stretched 
upon a rigid framework, made a successful trial trip 
on June 23, for the purpose of testing its new steering 





Delagrange circled 























The Central Chassis with the Planes Detached. 


The horizontal rudder is carried on a forwardly-projecting bamboo frame. The motor and propeller are 
The center part of the upper plane is seen at the top. 


back of the aviator, 


The Aeroplane in Flight, Just After Leaving the Ground. 


Note the cloud of dust raised by the machine ; also its 


apparent stability. 


THE “JUNE BUG”—THE THIRD AEROPLANE OF THE AERIAL EXPERIMENT ASSOCIATION, 


longer covered with cloth. They simply form a bamboo 
skeleton frame which supports the horizontal rudder. 
This rudder is cut away in the center so that it can 
move on either side of the frame. A long rod is at- 
tached to its forward edge at right angles to the sur- 
face of the rudder and connected by wires to a lever 
for the purpose of operating it. A steering wheel is 
used for working the vertical rudder in the tail at the 
rear, while the movable tips connected with the aviator 
also assist in steering. 

After several preliminary flights ranging from 456 


than had been required hitherto. In the first long 
flight the machine is said to have tipped sharply to one 
side shortly after it rose in the air, but the aviator 
was able to right it again by means of the movable 
wing tips, and from then on he managed to keep 
it level. No difficulty was had in rising from the 
ground after running along on it a distance of about 
100 feet. 

The center part, or chassis, of the aeroplane, which 
is shown in one of our photographs, developed a speed 
of 45 miles an hour when driven along the rozd by the 


The airship remained in the air 2 hours and 1% 
minutes, maneuveri above Lake Constance and sev 
eral of the towns on its shore. The steering appar- 
atus worked perfectly, and Count Zeppelin was quite 
satisfied with it. After a few more tests have been 
made, it is expected to make a long flight. 

The new 328-foot French military dirigible “La Re 
publique” made its first flight on the 24th ultimo. The 
flight lasted 35 minutes. The airship traveled at a 
height of some 300 feet, and carried a dead weight of 
2,800 pounds. 


fear. 
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RECENTLY PATENTED INVENTIONS. LETTER-HOLDER Hi Heintz, Elkton FRESH-AIR INLET J. L. Frurs and J. J.|ing machine designed to give a desired prede- 
Pertaining to Apparel. }8. D The invention is an improvement in| Crorry, New York, 2 The improvement termined shape to a lump of dough or a like 
ld for tying or binding together bundles] relates to means for supplying a constant in-| material and arranged to render the material 
BHOB-SOLE ATTACHMENT . ¥. Mircn f letters or parcels of any kind and has for| flow of fresh air, from the street, through | homogeneous by pressing out any air or gases 
= on :, object to provid 1 simple nstruction | pipes and fittings of a plumbing system com-| contained in the material, then forming it into 

. . pport and *Iwhich may bb readil it ed for securing | bined with means preventing the expulsion at | shape and maintaining the same during the 

' ng designed to neatly | undies or letter r oth parcels varying in such fresh air intake of foul air and gas due | subsequent rising and baking process, to pre- 

co . mace oF ‘ FOOC, | tue to pressure created by periodic waste dis-| vent the finished loaf or roll from breaking or 

w ent t _ eon | HAND-STAMI I. Roprson. Curwens-| Charges through the system cracking, and to provide the lump with a 

Ww . ted eile. Pa f purpo f this improvement is - smooth exterior surface. This result is ob- 

CULLAL-SUPPOI M / : New |, pre detai f construction for a Machines and Mechanical Devices, tained by the provision of rolling devices for 

ee aks “aia ai [hand stamp, which adapt it for special service) f{ANDLE-LATHE HEAD.—O. W. Srrrn, pee pene Ser le Se. eas Gaerne pre 

! fa type | cee Se Oe ee eae See A aw wee el ee eee the other eubsoquentis rolling the sheet in ‘the 

th - of iar. | oks ed by beneficial soci ces, wherein |} grain without gouging it, and prevents tear A, . = "e ee 

. ~ ek t nts are kept, and that is also avail-| ing out the grain. A roughing bit knocks off | CPPOS!e Gir at - reper cay semen oe 

i¢ furt ‘ at the stay jable for general use as a dating stamp | the corners of the square blanks fed into the to the sheet by the first rolling device. 

' A ; PEN-SUPPORT H. Priester, New York,| machine and a reducing bit takes the rounded | : WASHING MACHINE. E. E1seMAnn, New 

}N. ¥ This attachment is adapted to be se-| material and reduces it to the largest diam [Seas ate’ ee inventor contemplates a ma- 

Klectrical Devices, red to fountain pens or the like, and com-/| eter of handle to be turned. A sliding collar | chine embodying an endless belt movable within 

SPARK.-PI PROTECTOR Cc. H. Sruas pris supporting means so designed as to be! controls the operation of the finishing bit to |a tank containing the wash water and having 

Newark, N. ¥ bject this case is to| readily folded to a position adjacent the pen | betteresuit the reception of end thrusts of the means for squeezing out the feathers applied 

provide impr d means for protecting spark “ly while the latter is carried in a pocket | square blank fed to the machine, and whereby | to the belt as they repeatedly pass through the 

plugs nternal combustion engin from | or is being used, or to be moved to a position | it takes up wear, and gives a rigid yet speedy tank, together with means for rubbing the 

stn, epre » * ture which would tend to|at an engle to the general direction of the pen| and free control to the finishing bit. feathers transversely to the movement of the 
short cit ind prevent a proper spark. It| body to support the body with the pen point} CAN CAPPING AND COMPRESSING MA-| Pelt. 

is espe 1 f j ‘ nection with park | above and out of engagement with the table,| CHINE H L GUENTHER, Ilwaco, Wash. BRICK-HANDLING MACHINE. Ww. & 

plugs 1 } boat i und in other|beok, or other surface The invention relates to machines such as} FRANcis, Cherryvale, and C. Francis, Inde- 

sposed pe | SCHOOL DESK AND SEAT.—J. B. Ament, |shown and described in Letters Patent of the | pendence, Kan. In a former patent granted to 

l indiene. Pa A purpose in this invention is to| United States, formerly granted to Mr. Guen | Mr. W. H. Francis for a brick-handling ma- 

Of Interest to Farmers, | provide a combined school seat and desk, of|ther. The present invention provides a ma chine, the machine handled bricks in bulk, 

CATTLE GUARD.— 1 I. Yor Houston such construction that the seat together with | chine wholly automatic in operation, and ar- | W hereby & pie of beles, stqend op mm weit 

Ses, Gnd burt = to provide a guard|its back can be raised or lowered without in| Ttanged for capping and compressing the heads | dance with a pre-arranged order may be picked 

th ’ ! md q kK applied to any |} any manner interfering with the desk back }|°" ©an bodies and double-seaming the flanges | UP m ioe ane eenapentes ye anetnee — 

‘ one os an t require in It 1p- | of it and coupled to it to render the can perfectly air-tight, without pomnen breaking bulk. The present invention 

plication Seat renee o= » emenee GROUND-ANCHOR FOR POSTS OR POLES | the use of solder or other fastening means, | Comprises novel means for doing this same 
' nstruct ré|—m. BR. Honss, Bubl, Idaho. The construc. |2**tma* oF the like, to permit use of can in| work 

taat i oa , ! a tand tr ed} tion for a ground anchor affords an inexpen packing food products This inventor has | WATER FLUSHING DEVICE. a = 

when the k . i nis Mavis thet ceed ‘ba untill Nadie tm the patented another can capping and compress Houtmes, New York, N. Y. One of the pur- 

ProOw \N H p Cat . rex. | ground oS cheat te embemebtentic distena | "8 machine such as shown and des ribed in| poses here is to provide a portable device for 

rt p pert arl in | t flukes thereof as it is forced downward, | the forme r Lette rs Patent of the United States flushing streets, so constructed that the hose 
- ‘ , mt 80° nd ti 1 inserting the plate-like fukes into the first mentioned. The object is to provide a|/ jis carried beneath a wheel-supported platform 

\ ri ! t to the width| solid earth laterally, and effecting a_ very | machine, ervanged to automatically place &/with the nozzle close to the ground at the 

f the rows f 1. and ntrivance iab secure engagement of the anchor | can head in position on the can body, to crimp | forward end, and to provide means whereby 
presenia | ' ' " h tl plow- | therewith { and compress the flanges of the — body and /the nozzle can be given a sweeping horizontal 

ha d int perative posi BOTTLE-STOPPER.—-E. H. Srerce, Beatty — es el as tee pes % ae nage ee Oe ee ee 
{lor Nex In use when the ctenper ts placed “ seam — -_ of solder, packings or sme water over the greatest possible area, and also 

- : | like, thus rendering the can exceedingly ser-| aq rocking movement in a vertical direction to 
BEET-HARVESTER ( M McCorMIck, | * pane rical elevation engages the ae surface | viceable for packing food products. elevate or depress the nozzle. 
La Junt rhe harvester is particularly | of the neck and the neck portion of the stop LATHE-DOG.—J. McCarruy, Plainfield, Ducane 
‘os the tops from the roots,|per closely encircles the neck of the bottle,| 5 ne object of the inventor is to pro 
lig th att rom the ground. and mvey|the annular shoulders being received in de-|,* * s Prime Movers and Their Accessories, 

* , . | duce a lathe dog capable of the ordinary uses hiatal B : a 
them to a hopper when tl ire removed | pressions that maintain the stopper in posi | of thie tool, but which will have such a con ENGINE J. WEISENBORN, Quincy, Ill. The 
to a wre t 4 Th bject of the | tion ro remove the stopper it is grasped at straction os will enable it to be used as 8 tool invention has reference primarily to internal 
i ter i » ha ter, which fs|the upper part and drawn upwardly This holder in performing certain lathe operations combustion engines of the two-cycle type, and 
provided t t plow f 1 the | Mressure tends to loosen the edges of the stop | An arrangement is provided that will operate has in view the provision of an engine con- 
roots withou theret per neck and also the spherical elevation from | 4, nei Vets Shah dateeaitnaii ti tha wert struction by which perfect lubrication of all 

the interior of the neck PLATING-APPARATUS c G wee working parts is effected During the run- 
LOOSE-LEAF BINDER.—F. H. Crump, Los New York N.Y The ennai” datiniian re ning of this engine, lubrication may be con- 
Of General Interest, Angeles. Ca The device readily binds to sanamhins pants fer clectneniaiing articles end tinued, a small quantity of lubricant passing 
rURPENTINE-SCRAPER.—G. 8. Perrewar | gether loose leaves, so that one or more can ssctettete to inves enamtities, Cre Ghdact ts to into the - umferential groove at each com- 
ind I W. Dov Ocala, Fin rh bject of | be readily removed without disturbing the rest, , enable the plating operation to be continuous | poets sane: a5 he Geen 
the improvement ts tl f means for |and also for temporarily binding ks, peri in the sense that charges of such articles may COUNTER.—F. C. Hower, Globe, Arizona 
scraping pir t ! ler t u the | odicals, magazines, et« The aim is to provide | », added from time to time while the mechan | Territory. The invention pertains more par 
accumulated resin and pitch. and t uvolid th simple, cheap, and efficient means for securely ism is in motion, the finished charges being ticularly to counters used for ascertaining the 
at ting from tl ittering of tl ma-| binding the articles named | removed as rapidly as the plating is completed piston strokes made by steam or explosive 
terial on ] I nstruction can be DRIVING-HEAD F P FREEMAN, Domin Another, is to render the apparatus automatic engines, pumps and the like. An object is to 
cheaply mace ion, Yukon, Canada The head is particularly|in its action, and especially to enable the provide an efficient counter by means of which 

TRUNK v. G. Worran Spokane, Wash. | for employment in pipes in mining operations| charges to be removed without special atten- | the total number of strokes made by a piston 
In the use of the ordinary trunks, it is neces-|and driven into the ground to admit steam| tion of the operator and after they have been | 8" be determined, and by means of which the 
meow 4 te an € different ea for |for thawing earth, gravel, and the like the} exposed to electrolytic action an adequate number of power strokes can likewise be ascer- 
different pur] s. By Mr. WWinans’s improve-| object being to provide a head that may be| length of time | tained 
ment any number of sections may be employed, | Temovably and adjustably ptaced on a _ pipe SHUTTLE-MACHINE EMBROIDERY TWO - CYCLE INTERNAL - COMBUSTION 
und the immediat ections ipplied as neces- | and that when in position will rigidly engage FRAME H. Hocurevrener, West Hoboken. ENGINE.—H. 8S. Hart, Madison, Wis. One 

ary r the tep and bottom sections may be | the pipe during the driving In. J A purpose in this case is to provide a object of this inventor is to provide means, 
united dire when a small trunk is de | frame that will accommodate a long piece of whereby a fuel charge is compressed by the 
sired Hardware. |fabrie or one or a number of shorter pieces, piston of each engine, and whereby the charge 

REINFORCING BAR.—G. N. Witson, Phila BENCH-DOG.—C. H. Kroen, Lincoln, Neb.| and to provide means whereby the changes in | * delivered to the working chamber of the 
delp! Pa rt r is imbedded in concrete | In practice the groove in the bench is de-| the frame necessary to accommodate different oe. Soom as cgmntee “ > seen. “ S 

the engthening the same If | signed to be made of sufficient depth to receive | lengths of fabric may be simply and expedi- | Y°TY Mu h lighter in weight than the engine 
ad f t 1 its coefficient of ex-|the carrier so that only the dog will project | tiously made [= Se we ‘bem 8 conateunins ohne 
pansion is substantially the same as that of | above the face of the bench when the operat ADVERTISING APPARATUS.—W. J. Saw- | “UStomary lines, the reduction in weight being 
conecrets Vartor nt portions present either | ing device Is lowered to set the dog in engage rer, The Gables, Wembley, Middlesex, England largely Gue to the yepecgeronns of he fy wheel 
concave o1 vex surfaces Inasmuch as there | ment with the work The invention relates to apparatus for the dis jouw = pong —— my, SES gues Ge 
are a pluralit f projecting portions both LINK CONNECTION 4. C. Dowse. Taylor, | Play of advertisements and the like in the form nS Se eee 
teward and from tl ixial center of the bar, | po In this patent the invention is an , |} more particularly of transparencies artificially 
and these ar ternated with the strengthening |provement in link connections adapted for| luminated, the principal object being to pro Rallways and Their Accessories, 
cenit ae mune of the par in any dtl use in any relation where a secure but easily | Vide means whereby a series of advertisements | RUNNING-SWITCH AND GUIDE.—T. J. 
detached line, chain, or such other device, is|™&@Y be exhibited automatically in succession | Dpiyer, Holualoa, Hawaii. The improvement 

EXPANSION-BI'l ‘ 1. Burier, Bartles- | desired, such for example, as in harness, vehi-| Within the same space | refers to elevated railways for the transpor- 
ville, Okin. The bit is more especially designed | cles, on shipboard, ete HEMP-BRAKE.—F. O'NeiLt, Jr., Paris, Ky. | tation of field products, merchandise and the 
for driliing oi! and artesian wells, and the in a The improvement relates to machines for sepa- | like The switch and guide is arranged to 
ventors object primarily is to provide a bit |} rating the fiber from the hemp, flax, sea grass, | permit an uninterrupted transportation over 
which ie adapted to drill a hole of sufficient | Heating and Lighting. and the like, its principal pe at being to pro- ; circuitous route, ches ondlies undesirable 
diameter at 2 single operation for receiving the | GAS-VALVE \. JarmoLowsky, New York,| vide an efficient apparatus of this character. | rehandling of merchandise at the point of di 
well casing, and t mit of tl utter being | N- Y In this instance the invention ref rs | The hemp brake is entirely automatic in its | vergence in the route, and thereby reducing 
inserted me : K proceeds ~ gas — —" . to be — with fixtures | action, and there is no danger in its use of | the cost of operation to a minimum. 

ENVELG ( n. 8 LI ackson ville aving a plurality of branches, each provided|tangling or injuring the fiber and choking is » , — _vaeTE 3 
Fla M ty articular: a oe — with an individual burner and has for its positively prevented ' a age age bec aggrnes tay tag > ys 
t. « construction od to: Gaalittntn the ene | object to pr de means for turning on or off . : ae . 5 ii a: So Gaee Speen c 3 a re. a8 -_ gpm the 

on - = al n i pen S. peeiutermsined waisber of berners br a dinate MACHINE FOR GATHERING COTTON-| invention relates to railway signal systems, 
ing of the envelop after it has been sealed. The aetna sh. 1s SQUARES.—-K. 8. Bunting, Moulton, Tex.|the more particular object being to provide 
envelop is matructed as to present a tab | CER tron The machine is driven through the field with | for effectively signaling trains in a predeter 
by an opening may be torn | the mouths of the branches of the supply pipe | mined relation according to the condition of 
be : op ft ce ne loge Household Utilities, adjacent to the ground. The movement of the | the track, the signal being controlled by move 
wang doggesc . x ud 9 a= " nad STOOI C. A. Burns, New York, N. Y machine puts the fan in motion, creating a | ments Of the train and partially by will of an 

lyre ait envelop along One| wach leg of the stool is provided with a suc draft through the pipe, which picks up the | eperncee. 
= j} cession of blocks hinged thereto and to each punctured squares, and the current of air 

SCREENING APPARA S ren. | » . hi ain aaelins % . passes them through e f cas into 
Telburic Col This “ : at “4 is , be =. a mg Bos on =o ig A ay atten es; the perforated va pate a a, on | , says o weneanetanee ig 
screening and separating ished ores ken | tions of adjacent blocks, and a seat por Be escapes The squares are forced out between | Pony “cai a yey: Bog age 
stone, ground cement, and similar substances|to rest directly on the legs or rest on the| *2¢ Tolls, which press and kill the eggs and aie ae I *r t} f : ae ae a 
nto grades of varying dezgr f coarseness orresponding blocks of the legs The in.) OS™ ay ’ 1 : es sr _s mess ve ‘ 
One object of . to provide a/| provement is more especially designed for ABRADING-MACHINE A Vv WALKER a rine feng ave ne a a ian, 
movable or a rigid screen, provided with means | piano stools Leominster, Mass. The i my his c Aap, > + . ; " wt ; ae ee ae “ 

forcing tmpulsive air currents or currents : ; _* am le object in this case is to the hoops being offset from the outer face 
oe ather naan the a pag Peon 4 Ww INDOW , s. 1 Bat Ry New York, N. ¥ pate per a machine by means of which curved | of the body and made hollow of sheet material 

CRATI F. tL. Mary. Chel Wash A : en —— Ry a er gf re ry Ape Saat aus bon ce he pe on aes e aly agi a cg ana 2 ethane Steg 
purpose here ' provide a crate especially tight, and arrang: a to 4 feo “ ASY potion and which is adapted “tee a Edt mg 1 S econ es “ages a mays 4 _ 
adapted for th hipment of poult but it may} and closing of the sashes without danger of|the abrasive work presenting different curved cor setae ‘ tice re ot % seg pend on 
b used for other purposes, and to nstruct | sticking, and to allow convenient removal of | surfaces yaks. pa ieiees pre ba gira but 
the erate that ft um be quickly and con 1 sash for repairs or other purposes and with MOLDING-MACHINE T “ : ‘ Pitas git : I . ire 0 njury, , 
ventently folded fiat s0 as to eccupy but little | out re we elena porns ah ] , ate C. A : KELLER and|may be easily and quickly detached, also a 
reom and be locked In folded Position, and so | parts pr the sash It seienie - be bed _ ‘ns hs nr ree css - EAR, Putte compartment for leaders and moistening pads, 
that further, crate can be as quickly set up|as described in Letters Patent of the v ated mnt ne & Ss Canaan: SES LS ; cals j end cumparenents. ane supports for melied- 
donde. J tee a & nite nvention relates to bread making machinery, | hooks, minnow hooks or gangs, trolling spoon, 

States. formerly granted to Mr. Barr, and its object is to provide a shaping or mold-'and artificial minnows, 
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Pertaining te Vehicles, 


MECHANISM FOR MOTOR- 


DRIVING 


VEHICI W. H. Dovetas, Belleville, N. J. 
Thi hanism for motor vehicles is ar- 
ranged drive traction wheels independently 
from different motors, to allow yielding of the 
vehi body relative to either traction wheel, 
without disturbing or affecting the indepen- 
dent driving mechanisms of the _ traction 
whee's 

BRAKE FOR VEHICLES.—J. G. WELLER, 
Munhall, Pa The invention relates to brakes 
such as used on vehicles, and the object of the 
invention is to produce a simple mechanism 
for removably attaching a brake block or rub- 
bing fac to the brake shoe The use of nails 
or similar fastening devices which destroy the 
shoe and increase the wear on the tire is 
avoided. 

Nore.—Copies of any of these patents will 


be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 








Bit T 


Lil NA 


Wetes 
and ueries. 


HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
gome answers require not a little research, and, 
though we endeavor to reply to all either by 

















letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 


addresses of houses manufacturing or carrying 
the same 

Specia! Written Information on matters of personal 
rather than general interest cannot be expected 


without remuneration. 








at the dynamo will be perhaps 10 
above that, or 550 volts, to allow 
drop of the line. A booster may be 
keep the pressure at the remote ends of the 
lines up to the necessary point. As to the 
particular point about which you ask, how a 
ear ahead gets current when a 
is taking current also, there is no difficulty 
in understanding this if you understand how 
a house further along the street can get water 
while you drawing water in your house 
from the main in the street. The main 
is large enough to supply all the houses which 
are connected to it, and so is the feeder for a 
particular section of a trolley line. 2. What 
is the method of making an Edison Lalande 
cell (fluid battery)? A. The negative plate of 
the Edison primary battery is made from 
per oxide prepared by compressing it. It can- 
not be made without heavy presses. The 
other parts of the cell have no particular | 
method of manufacture, different from making 
other zinc plates by casting them The 
caustic potash is the potash of commerce. 


(10802) W.T. J. asks: A person would 
sit on a chair and two people stand on either 


per cent 
for the 
used to 


are 
same 


cop- 


side. Then they would all take three deep 
breaths simultaneously. At the third breath 
the persons on the sides placed two fingers 
under the knees and arms of the one in the 
chair, and while inhaling raised the one in the 
chair fully five feet off the floor without any 
effort whatever. This was done to half a 
dozen different people, and as some of these 
weighed 150 pounds, it seems impossible to 
account for it. A. We have stated our view 
of the feat of lifting a person while inhaling 
breath or otherwise preoccupied, in answer to 
Query 8856 in Vol. 88, No. 9, to which we 
would refer you. As the writer used to lift 
more than 100 pounds with his little finger 
when a boy, he does not think it an impossible 
feat to lift 75 pounds with two fingers of 
each hand, as is required if two persons lift 


a man weighing 150 pounds in the manner you 


describe. The four girls who lift a 





Scientific American Supplements referred to may be | Weighing nearly 200 pounds only lift 50 pounds 
had at the office. Price 10 cents each. each, and this again is not a very heavy weight 
ee to promptly supplied on receipt of for a girl to lift The preoccupation of the 
Minerals sent for examination should be distinctly| mind by breathing in unison and the intent- 
marked or labeled. ness upon the effort of lifting at the same in 
stant as the rest enable one to do much more 

(10799) H. Z. L. says Which of the than if not so preoccupied. 
pairs of wheels, inner or outer, leaves the (10803) J. E. G. asks: * If % cubic 
ground when an automobile turns a sharp Cor-| inch of rifle powder were confined in a cham 
ner at high speed, under these conditions: (1) ber of 1 cubic inch square and ignited, what 
Road level, (2) machine evenly balanced on would the pressure be on each of its six sides? 
both sides, (3) corner sharp enough to False | Would the pressure remain any length of time? 
one pair of wheels This qu an Cee 'N A. It is impossible to estimate the pressure 
class, and as I said that the inner wheels left) Viich would be produced in a rifle chamber if 
the ground f ar [ was laughed at by the % of a cubie inch of powder were ignited in 
rest of the class, including the professor I) a confined space of a cubic inch. A certain 
come to the highest court of appeal, so as to! quantity of gas would be generated, but the 
avoid all misundé rstandings A. In the case | pressure of this gas would depend upon its 
mates by you of an automobile ae “| temperature, and the maximum temperature 
ok es > ye a rag Ae tg yh ae | whieh is attained in such circumstances depends 
: }on the rate of combustion and the character of 
igi ——— = mrgenaes wees & the chamber in which it is confined; so that 
se recta icay Teen aan oe me yoo | “ empenneite ~~ nem ang ew reg 
from the ground This would happen because — we me yas ee _ ey 
sendiiinad Solis adie cides ‘clea a apantty | oem would gradually decrease as the lib 
of the machine to project it horizontally out- one gps ceed. Ale D Kin euule, Se She 
adie : “ts ; : hy | temperature of surrounding objects, the tem 
on ow oe es mech - poly A sin perature would remain constant, and the pres 
is aitiek castes War; Geet ad iiaukte iene tien sure of the confined gas would then remain con- 
eis el nehhiae ‘ee Mie oe paikes Geran stant. It is roughly estimated that gunpowder 
fulcrum Since the center of gravity of OE beers omeegy open ” henge eager tence 
bE SEN SUN EE RE the wheels, | 2#! volume Assuming this figure, the pressure 
and since centrifugal fores tends to praject it in the problem you give would be about 325 
cusonrd, it ts tagentiits tor sald aeuee of atmospheres, or approximately 4,800 pounds 


base of 


causing 


gravity to move about the the 


wheels as a fulcrum without 


inner | 
the outer | 


per square inch. 


(10804) C. H. asks: 1. I have a quan- 


wheels to sink into the ground. Consequently,| tity of No. 16 copper wire in pieces of from 
the base of the outer wheeis must act as a ful 12 to 3 feet in length; would it do to wind the 
ecrum and the inner wheels be raised in the air,| armatures and field magnet described in Scipn- 
as there is nothing but the force of gravity to| rieic AMERICAN SUPPLEMENT No. 641, if the 
prevent them from so doing In the case of| joints were soldered and wrapped with tape? 
a suspended car, the reverse is true, as there} A. If a good soldered joint is made you can 
the center of gravity would be below the base| wrap it in tape and use a wire in wind 
line of the wheels, and it could not move cen-|ing a field or armature. These joints will 
trifugally around the base of the outer wheels | however, be larger than the single wire and 
as a fulcrum without causing the inner wheels | will, if there are many of them, cause the 
to sink into the track Consequently, it would | winding to be more or less irregular, and un- 
have to move about the base of the inner | sightly. A neat job cannot be made with 
wheels as a fulcrum, and the outer wheels | splices in the wire. 2. Why is the sodium 
would be raised. | salt better than the potassium salt for use in 

®. ee Z |}a bichromate cell? A. Sodium bichromate is 
. (10800) J. V. asks: Will you kindly | casity dissolved in water, cold or hot. Potas 
inform me in Notes and Queries when it is| sium bichromate requires hot water to dissolve 
sunrise? Is it when the disk of the sun is first | j¢ to sufficient strength for battery use. When 
_— above the horizon or when the entire disk sulphuric acid is added to the potassium bi 
is above the horizon? The same would apply | chromate solution an alum crystallizes out 
also as to the setting of the sun. A. The/ ypon cooling, and crystals are liable to form 
times of sunrise as given in ordinary almanacs in the cell also. Neither of these things 
are the local mean times when the upper] oceyrs with the sodium salt. Chromic acid 
edge or limb of the true sun, as corrected for is now to be procured from dealers in chemicals 
refraction, is in contact with the sensible} and is to be preferred to either of the bi- 


horizon of the place, or of any place of equal 


latitude. This is Todd’s definition as given 
in his “New Astronomy,” a valuable book 
which we can send for $2. 

(10801) V. E. M. asks: 1. Two cars 
Start from a power-house on an electric road, 
the last car using 1-3 of the power: how does 


the current get to the car 
of it passes through the 
Please explain in full. A. The E. M. F. of 
the trolley feeders is sufficient to provide cur- 
rent for all the cars which will be on a section 
of the line at one time. Feeders run from the 
bus bars of the station to the beginnings of 
the sections of the line, and each feeder en- 
ters and supplies current to its own section. 
If the motors require 500 volts the E. M. F. 


ahead after some 
motor of the first car? 


chromates. 

(10805) C. L. V. asks: 
in your Notes and Queries 
tinct shock is felt when a 
passed you by another person, in a house which 
is wired for electric lights. I noticed 
this a number of times in this house, but never 
in any other. A. An electric charge is easily 
generated in cold, dry weather by walking 
along a woolen carpet, especially if one scuffs 
the feet a little on the carpet as he walks. 
In this way may light the gas without 
a match by presenting the tip of a finger to 
the gas jet. A spark will pass from the finger 
to the tip of the burner, and a slight shock 
may be felt. It is obvious that the same shock 


Please explain 
column why a dis- 
piece of metal is 


have 


one 





may be given to another, by reaching out the 


car behind it} 





hand to him. A piece of metal is not needed,| especial reference to are and incandescent 

nor is it necessary that the house should have | lamps, price $1.75 by mail. 

electric lights in it. Itecan be done anywhere (10810) J. L. says: I have an elec- 

in the cold regions, in the cold season. tric light outfit which I made, using a knife 
(10806) C. M. F. writes: We wish to} switch, a fuse block for two fuses, then an are 

| build a ferryboat for crossing a slow-running | light, using for a carbon plain battery carbons, 

(fresh) stream, the Bolf River near here, and! fixed so that I can move the points together 





lady | 


sixteen 
the 
seconds 


and a lamp socket using a 
1. In throwing in the switch, 
burn bright for a few 


wish your charges, if any, for either a plan or/and apart, 
specification which will enable us to build it so/C, P. lamp, 
that it can operate easily and be durable and | are lamp will 


substantial. We plan to pull it across by means | and then burn out one of the fuse plugs; there 
of a slack No. 10 iron wire. The distance|is no short circuit anywhere, so what do I 
across is about 100 yards. This is a hardwood |need—a rheostat or what? A. The trouble 
country with plenty of oak and gum at our|with your arrangements for the are light is 
hand. It must be about 18 or 20 feet long and|that the carbons constitute a short cirenit on 


carry 5,000 pounds (a team and load). A. We] the line, and blow the fuse. An open are light 


would suggest your hauling the boat across the | requires 50 volts, Any more than this must be 
river by one of the arrangements shown in the | disposed of by a rheostat or other device, If 
sketches. Have the boat supported (i. e, kept|the line voltage is 110, you will need about 





iron or German silver. 
Will it supply power 
you make 


| from going down stream) by means of a travel-|5.5 ohms of No. 12 wire, 
ing block attached to the boat running on aj|2. What is a Leyden jar? 


for one of these lamps, and how do 








one? A. A Leyden jar is a glass jar coated 
with tinfoil inside and out a little more than 
half way from the bottom to the top. It does 
not generate electricity and cannot light a 
lamp. 
(10811) O. 8S. D. says: In your note 
and query department of May 9, under Query 
10748, information was asked regarding the 
fact that a little fat, butter, cream, or any 
an thing of that kind dropped into a kettle of boil 
ing maple syrup would prevent its-boiling over, 
B' and the answer was that the effect of the 
a - grease was the same as the effect of oll on 
s water, which prevented the breaking of the 
C waves. I do not believe the party who an 
“ swered this inquiry ever saw the phenomenon, 





When the syrup boils up it boils large bubbles 


: which will very quickly rise to the top of the 
fixed cable fast to posts in the banks, and haul ° 
" : 4 kettle and run over, but as quickly as the 
with an independent cable, either single, fast 
. grease touches the surface these bubbles im 
to posts in the banks and with two or three ; 
mediately break up, and instead of the larg 
turns passed around the drum of a slow hand- 
bubbles that appear before there are, a large 
power winch on the boat, or double (endless) “4 . 
number of very small bubbles which break 
running through a pulley on one bank and wx 
- quickly and do not rise. My unders*anding 
around the drum of a winch on the other, the |. 
is that the small amount of grease + .ves to 


bight being kept fast to the boat. The operator weaken the film of the bubble and make it 








os ant peng ver grates ey bem break quickly, practically the opposite of your 
reme » bank with the ~ : . 

mpage > «+ nore Rites opret a gee — "| answer. Will you look this matter up further? 

latter, whichever was more convenient. For > . . 

' i di sie & buildi ' A. We regret to be obliged to shake your belief 
ee ee ee AM oS ee eee © orn that the writer of the note upon the use of oll 
toon as you require, we should recommend our |, : ' 

" > : . ‘ jin boiling maple syrup had never seen the 
SUPPLEMENT No. 25, of which the scow plans | 

” ‘ : |} phenomenon described, but the fact is that he 

could be easily modified as regards dimensions ? ‘ : 
for ti : t , P : | did the trick more than fifty years ago. Many 
‘or the size of pontoon you require. |} times he stood over the kettle and kept down 
(10807) I. M. K. says: Will you|the bubbles. He did not understand it then. 
please tell me the difference between what is | He is quite sure that he does now. There 
called loadstone and magnetic iron ore? A.|is no* doubt whatever that your statement tis 

Lodestone is magnetic iron ore which has the; correct that the of] weakens the film of the 
property of coming to rest pointing north and| syrup and thus permits the steam from the 
south, as the magnetic needle points, and thus| water to pass off more readily. The super 
guiding the voyager or traveler on his way. It| ficial viscosity of a 30 per cent solution of 
is not spelled load, to carry, but lode, to lead | sugar is in c. g. 8. units 3.067, while that of 
or guide. All magnetic iron ore is not mag- | lard oll is only 0.146. The figure for water ts 
netic, but all lodestone is magnetic iron ore;| 0.01, although thet is hardly involved here 
that is, much magnetic iron ore is not mag-| The action of oil in preventing the breaking 
netized. | of waves is due to its increase of surface vis 

(10808) R. T. D. asks: In the March | ©osity ; in the prevention of foaming its effe 
. Y 2 | produced by the reduction of surface vis- 
21 namber of the ScrenTiric AMERICAN, query | pan . . . 

ret aa | cosity. The effect is the same, the mode of 
10687, W. S. asks for a cheap non-conductor , 

on m | producing that effect is different 
of heat. The answer is a vacuum. 1. Would 
9 2 gola- @ . 
that apply to a refrigerator or ice cream cabi | (10812) R. S. asks: I am interested 
net? And does it mean just a dead air space?|in lightning rods, and should be glad to have 
A. While a vacuum is the most perfect non- | you give me what information you can in 
conductor of heat, it can hardly be called aj| regard to same, and also answer the following 
practical method of insulating a refrigerator. | Would a %-inch seven-strand galvanised tron 
A dead air space filled with sawdust, with| cable hold right if well grounded? How far 
wood for the outside covering, is far preferable, | above the roof should the points be? Would 
since the wood is itself a non-conductor of heat it be all right if at the end the wires were 
| 


|and the sawdust prevents currents of air in| separated and sharpened to a point, and Wf so 
the space between the outer and inner walls| would it be necessary to have such points 
of the box. For small refrigerators a metal | plated, and if so, with what? Could | get 
box is ordinarily used on the inside, because | a good ground by driving into the ground an 
metal will not absorb water and odors and can|inch galvanized iron pipe and running the 
be cleaned easily. 2. Is there any way of keep- |eable into same? If so, to what depth should 
ing pipes carrying cold brine from getting | pipe go? Is a metal roof any protection? A 
frosty and sweating? Have covered them with|A ‘%-inch seven-strand galvanized iron wire 
paper and cloth, then painted them with plas-| “able will make an excellent lightning rod it 
ter of Paris, and over that a coat of mineral | will serve also as points, carrying the ends a 
paint. Sut they still sweat. Would paraffine | foot or so above the roof at corners and gables 
wax or water glass be of any use? If so, how/| Put a bow over the chimney tops, perhaps two 
to apply? A. You cannot prevent pipes from bows across diagonally Since the acids of the 
sweating. The moisture comes from the air of | smoke will rapidly corrode the metal, it will 
the room in which the pipes are, and not from! be necessary to replace the corroded parts fre 
the pipes. It is condensed on the pipes because | quently Fasten all parts firmly to the build 





they are colder than the air of the room, just; ing. A good ground may be made through 
as dew forms on the grass in the evening.'a driven pipe, if the lower end of the pipe 
3. Is there any cheap way of recovering salt | reaches a permanently wet stratum or ends tn 
from brine? A. Salt may be recovered from| water, A metal roof will form a good pro- 
brine by allowing the brine to evaporate in the| tection from lightning if connected to a good 
air. This will cost nothing. earth at the lower corners by good rods er 


|wire cables, as The Department 


(10809) I. L. C. says: Will you brief- you propose, 
1 miain ¢ I 1i ro of Agriculture issues reliable instructions for 
y explain to me how ordinary series street protecting buildings from lightning. 


are lamps are tested to determine their candle 


B. says: Which wheels of 


(10813) 


power? Or tell me where I will find detailed} 

instruction in this matter? A. The candle | an automobile leave the ground wher turning 
pewer of an arc lamp may be measured in| 4 corner and going at a fast pace——the Inside 
| various ways with widely different results.|or outside ones? A. The wheel on the inner 
The mean horizontal candle-power is the aver-| Side of a curve leaves the ground when the 


vehicle around too The automobtlie 


proper 


goes fast 
turns over outward 


age of all horizontal measurements. The mean 
hemispherical candle power is measured at all 


directions and angles below the horizontal, (10814) J. O, says: Please let me 
thus giving the mean value of the light sent| know through your columns or otherwise what 
down from the lamp, The mean spherical can-| is electrochimie, and what can be prodvced 


dle-power is the average of measurements at all|by it? A. “Electrochimie” is the Fronch wort 


angles above and below. It is therefore the| for electrochemistry, It is a branch of chemf- 
average candle-power in all directions. The| cal science embracing the processes of chemical 
maximum candle-power is the greatest candle-| manufacturing in which electricity is the force 
power found in any direction, usually 40 deg.| employed to bring about the reactions. Arrhe- 
below the horizontal. The nominal candle is|nius’s “Text Book of Electrochemistry,” price 


an arbitrary rating. 
gives 2,000 
gives 1,200 candles. We 
Stine’s “Photometric 


A lamp using 450 watts | $3.25, 
candles, and one using 300 watts 
can supply you with 
Measurements,” 


is an authority on the theory of the 
subject, and Blount’s “Practical Blectrochemis- 
try,” price $3.25, is a reliable guide. We can 


with ' supply both works at the prices named, 
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ine w rhee ais $ Price €, $275. Also 10 h. p., $400. Rubber Tires, acid, F. BE. Muller 891.560! madeof best ma’ 2 with carefal 
for descriptive literature. Address | Refrigerator, C. H. Boeck 891,659 attention to details. 


W rite . . 
° ee os Louis, Mo. ef J oO 1 heater, combined, J. : 
SU CC ESS. “tUTO- BUGGY MFG. CO.. Inc., St. is, Mo. Refrigerator and heater mbined A tanned ¢. L. BARKER, NORWALK, CONN. 


Seeger 


The National Motor Vehicle Co. 


1019 EB. 22d Street, Indianapolis, Ind. 











Ming or manifolding mac hine, o: Ti Sul aS 


CURTISS WOti23 MOTORCYCLES) sccissae arise cacciias tic = 


5 


F. Crane ‘a «+++. 891,25 s * 
New Single and Double Cylin- | Rheostat, liquid, H W c hene - ee 891,232 
der Models for 19088 now ready. | Ripper and thread drawer, safety, E. B. 
Diamond Medal, Highest Sulzer ..... vin 6-0 p esis 865d ap ais:0 4a a 








naan > Rock drills, valve for operating, G, A. Fow- 
fos woman Cur Sat| nol aii" & one c< SESE per: 
for Catalogue H and Booklet | Rope and hte ‘grip, R. Schutz..... "** s91 ‘639 214 Broadway, New York 
Achievements. Rope bracket, O. M. Stalson. . 891,640 


G. H. CURTISS MFG. CO., Hammondsport, N. Y. | Kotary Bed Fira --s1-ss++ 891-846) "The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
91,692 Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free = copy. 


Ruling device, multiple, P. C. Hayden 
Nx kel * led & I Ww. . “R91 


Safe, vault, etc., A Marr.. 891,275, 
Safety pin, A G Kaufman........ P 
Pat'd | Sandpapering machine, floor,-F Harbet rs 
Sash balance, C. H. Ocumpaugh............ 
Sausage stuffer, W. 0. Thompson 

Saw, swing, C a 
| Seale, beam, . 
| Scissors, J : ia cagewwes 
Scoring or counting appar atus, L. A. Rabino- 

& 












Wizard Repeating 


LIQUID PISTOL 


Will stop the most vielous dog (or 
man) without permanent injary. Per- 
fectly safe to carry without danger of 
leakage. Fires and recharges by pulling the trigger. 


Science for the Evenings Rarar 


The Heavens Without a Telescope 















—_ 






























pay af Liquid. No cartridges required, Over six shots i witsch 
one loading. All dealers, or by mail, 50e. Rubber-covered Holster, 100. | a. » “Ti 
With Pistol, S5e. Money-order or stamps. Nocona Seale a ay ee ~ 
PARKER, STEARNS & CO., 226 South Street, Dept. G, New York Seal. and protector for knots, Dessauer & 
Sa BEE: oc ighhine daa dee . : -- 891,603 
Hi h $ eed Automatic Sealing cap, metallic, R. E: Meyer......... 801,353 A MOV ING PICTURE OF THE UNIVERSE 
p Sealing machine, bottle, A. L. Weissenthan- 
BOP cecece cosene : paewosaerencee 891,511 
Power Hack-Saw Sealing machine, envelop, J. A. Markoe..... 891.277 
ft Seam for metal ‘pipes, lock, W. C. Smith... 891,570 Th 0 I C bi $ 
Guaranteed to cut off 2inch | Seed tester cup, Ar, Weander sen. $01,450 e Only Combination Sun, Moon, Star and Planet Map 
round steel bar in four minutes. | Self-playing instruments, reed ‘mechanism 
ae LM cutting time on for, G. B. Kelly..... . ‘ .. 891,551 ee 
ther s at you may request. | gp sup x 2 
For complete details of this ma- | es ml hed tote ain ore, and Pace i —— 
chine write our Dept. No. 8. Py. Guy. wi meR be E llar 1} ly pl if 
; ae 0096006 650089es0s , 68) ‘very Ste y “Cc ely ace G 
RACINE GAS ENGINE CO. | sewage disposal, system of, F. P. Smith.... so1l742 every: Gaitins Sony Qamengey pees om 
Racine, Wis. Sewing and ruffling machine, R. G. Wood- any date for the next twenty years, in the 


891,789 


a Pe , . 
$40 M Sewing machine binding attachment,  F. 
L Wever . : wees - 891,310 
i Rhoult. . 891,291 
E 


Sewing shoe soles to uppers, 





Northern Hemispbere. Indorsed by leading 
scientists. Requires no technical knowledge 












We have the of N . : 
and used Motor Cycle, Part and | Shade and curtain fixture, window, F. E. to use it. Complete mastery of the heavenly 
Sapplies im the country, at the - en ‘tie —- A *x : ay paar - . 
<4 7. jowest prices. Every machine | Sharpener, lawn mower, ocker & Smit »... 891,695 t lies ir > ours 
, AW guaranteed. We are the largest | Sheet metal article, H. B. Fuller 891,242 ots o a aa h are. f int ; Win tt 
Most grap nc way 0 in eresting a in 1¢€ 





and only exclusive Motorcycle | Shingle strips, etc., machine for cutting, F. 
aw ANS ytd — Send tos ont i Cn -... cdehamaares . «+ ++ee 891,500 
»- Nepairs a specialty. | ciock absorber, A. Datrieux.............. . 891,529 


Motors and Castings for Air Ships Shock absorber, F. Doront. . tae i: ‘°° ies £91,607 


Shoe upper binder, temporary, 


wonderful planetary system of the Universe, 
Chart is 15 inches square, with revolving disk 
























































Harry R. Geer Co. 851 McLaran Ave., St. Louis, Mo 1 01, 46 : 
. a) oy OL, q GEE ada seins ovpscee escdconte 891,490 . af ans . ars -_ 
- eee ; Shoes, cushion for, , oe * Preble Fee. 891,634 pon i all stars. Made of heavy 
on ” Show case, article delivery, J. B. Hurd.... 891,544 cardboard. 
Sent RY, iA dy Shutter, focal plane, J. D. Garfield......... 891,770 
Shutter-operating device, Chegwidden & Root 891,326 
Sighting instrument, A. Konig.............- 891,621 . 
Sintering apparatus, Ciark & Vettel. ** Son'aa7 Special Offer. For a limited time only, we offer our readers this 
Skee stirrup, C. Nordlander................. 891,363 splendid Planisphere at a special reduced price 
Skin preserving covering, V. & L. von Alpen- 
MEME Wi c<cscusdchercceses sas unseen 891,653 of $3.00, postpaid. Send for descriptive circular. 
gt. 5 a - 2 —_. Pp eaeaed for washing sheep, Cc. oss 508 
— emory or DEE «ob a cece sus esivw c 5066069009 Couaate * 
dernieh,, Damier business details, studies. con- | skirt marker, O. £. Campbeli............--- soi230| € MUNN & COMPANY, 361 Broadway, New York 
d toda for Free Book! Sg A personality. Skirt supporter, W. W. Schwotzer.......... 801,739 
DICKSON MEMORY SCHOOL, 100 Auditorium Bidg., Chieage |e EU) Foes maces treatment 9 
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Scientific 


American 








Classified Advertisements. 


Advervuisin umn is 75 cents a line No less 
ar nor than ten lines accepted. Count 
rds the ' All orders must be accom 


Further information sent on 





RRAD THIS COLUMN CARBFULLY You will tind 
inquires Tta classes of articles numbered tr 
Con secut: v¢ der If you manufacture these goods 
write os at onee and we will send you the name and 
address of the party desiring the information. There 
is 9O chareae for thie service. In every case it is 


nrceseary te give the number of the inquiry. 
manufacturere do not respond promptly the 


may be repeated 


Where 
inquiry 


MUNN & CO. 





BUSINESS OPPORTUNITIES. 
TRAVELING SALESMEN earn from £2,000 to $2,000 








@ year and « cpenses We will teach vou to be ne by 
mai’ at y n eight weeks and aesist you to re 
onre a position wits a reliable firm N former expert- 
} - i We place our graduates with the best 
Unitec States f you are ambitious, write 
atalow A Knight of the Grip,” and list of 
aux c ywopen, Dept 314. National Salesman's 
Training Aes na, Chicago, LL., Kansas City, Mo., or Min- 
neapoila, Mian, Write nearest office. Mention this paper 
leguiry Ne. S606. Wanted to buy a cutting and 
vinding machine for narrow fabric bias bindtog | 
ul Novelties, practical tools, labor 








use in shipping and packing depart 
articles which wil) facilitate ship 
branding goods. Address B. & 8. Co 
wk tity 
8607. buy an electric 


Ne. Wanted to 


inquiry 
tacubator 


PATENTS FOR SALE. 

AND FOUNTAIN PEN RF- 
September 17, 187. Cheap to 
made of one piece spring wire 
r particulars address A. Mikulich, 
Cal 

Wanted addresses of 
machinery 

Patent No. 882,908. 
loading aad trans 
Black Rock, Ark 
aprings for 


SALE. -PENCHI 
TrAInKH U.® 





eramento 


S610, 


apaibie tube 


TH) K Street, sa 
Iuquiry Ne 
fact urera of coll 
FOR SA LB, reasonable, all or part 
siz-wheel logging automobile, for 
porting saw logs. Address N. fF. Coffey, 
fuquiry Ne. SGit.—Wanted to 
light puwer purpoace 
rERS AND FIGURES (White Metal 
t m patterns for castings. Large va- 
shipments. Send for catalog. H. W. 
Knight & Son, Seneca Fails, N 
iuquiry Ne. 8620. Wanted to 
alla 


manu- 





buy 





buy aluminium 
royalty, nigh 
for dr 
Acouraté. 


WANTRD,—To sell 
wh winding and 
goods. Pater io, “ 
\ddress Badward Biythe, Decatur 
Inquiry No. S23. 
ing stores with battery a 
POR BALI Fire and Barglar 
108 Attachment ¢ telephone 
Mavuuf'd aad in actual use ML 
S624. 


utright or on 
measuring machine 

Bolts perfectly 
Texas 
Wanted to buy ele 
trached, 


speed el 


‘tric cook- 
Pat. Feb. %5, 

Notifies occupants 
Murdock, Mimira, N.Y. 
buy portable rivet 


Alarm 


inquiry Ne. Vanted 


heaters 


HELP WANTED. 





BRAIN BROKERS I'welve offices serving 3) 
en lovera (fice. Sales and echnical positions 
Ambit.cus men write f information and particulars, 
Hapacnia, 1) Broadway, New \ ork 

inquiry Ne. 8628.—Wanted to buy paving block 

himes se with partly fluid substances 


= ANTED \ partner to have my patent for “ Ex- 
ercie "1 yatenied to re‘gn untries 1 manuf 
tured in the U.S Alfred I moges, V erner, Ont., Canada 

inauiry No. SG82.—Wanted to 

rating 
WANTED 


buy machine 





; music r 
in expert engineer on air-designing and 
developing and vacuum machines. For further 
partioviarvs address Hingineer, Pox 774, New York., 
lequiry Ne, 8633.— Wanted to buy show cases. _ 
WANTED time by studying 
engineert ig Sos Write for par- 
tieulare. Harry A Mass 


premau re 


ve spare 
‘ masy terms 
Waite St., Maiden, 





books 
Bush 
SO34. 
tite 


lneutry Ne. Wanted to buy brass, bronze 
“4 


apd china ocy 


BOOKS AND MAGAZINES. 





BUILD MIS@LON FURNITURE Send ® cents for 
the ree de ~~ -y { ens eces of furniture for 
r wv library for making and 

; ting oti Mer b + made by anyone 
wi can handie is buoks on bome handi- 
erifte free 40h for free sample copy of Electrician 
Mechanic, fineiy lustrated magazine written in 





ppuiag style, devoted to af) kinds of mechanical work 

4a Publishing Company, 1151 Beacon Hhuilding, 
a Mase 

Ingairy Ne. S637.—Wanted to buy lawn mower 

ur lere 
HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POT ~ is the best finish made 

r woodwor Not brittle; will not 

» sheliae or x arnish Send for free 

by dealers in Paints, Hardware and 





a 
Furuishings. 

















Hous The Butcher Polish Co., M6 A 
lantic Avenue, Boston, Mass 
Inquiry Ne. O20 Wents stencils for decorative 
borders sueh as are used around half tones 
MANUFACTURERS’ AGENCY. 
SPRCLALTIES WHICH PEOPLE NEED. 
w tnventors who desire a wide market, 
nh 4 samples, United Mercantile Exchange, 
25 Fifth Aveuue, New York 
LISTS OF MANUFACTURERS. 
COMPLETE LISTS of manufac ture re in all lines sup 
piled at shor tice per thousand, 
tir large quantities, fur "Dig in ndus es and callings 
Small and «special '\« mplled to order at various 
prices Thas }©) windmill manufacturers list would 
cost $2.0), et Address A. A. H., Box 773, New York 
Inquiry Ne. 86 Wanted to buy a gasoline 
motor lus pectton ons lard gage 
A List oF Le ng and consalting engineers on 
cards A valuabie tiet for circularizing, Price $15.00 
Address A. A. H., Box Ti New York 
Inquiry Ne. §643.—Wanted to buy concrete post 
miachine 
fnquiry Ne. S644 Wante a address of glass tube 
manulactarer foer bendi: 
Inaeuiry Ne. Wanted to buy cheap small 





motor from %4 ower 
Votes 

ineutry No 
a ealialoic 


airy 
mma ingatry "y 


Inquiry Ne, S652. Wants 
turers of drog forged wrenches 
Inquiry Ne. SG523.—Wanted add en oO 
in sheet steel, New York elty prete ow tg RAas OF Cantene 
Inquiry “Ye. N@S4. Wanted 
hardeners in New York 
Inquiry Ne. 8656, 
anc gear wheols. 
fvantvy Ne. X660.—W © buy cre » 
all a ( Rak 30 anted to buy creosote mak- 





§649.-—Wanted to buy non-inflamma- 


No. §8650.—Wanted to buy file cutting 


d address of manufac 





addresses of case- 


Wanted to buy parts of models 


aPin Ne» 886 1.— Wanted to buy machinery for 


Iecuiry Ne. S88 RGH2.— Wanted to buy small machine 
for crewtie thread frum cotton Machine for mak 
ing ‘omeawes. 


single phase 6) cycle, 110 | 
] 


aquiry Ne. 8663.—Wanted to buy file cutting 
machines. 
Inquiry Ne. 8666.— Wanted to buy screw making 


machinery 
inentyy Wi Re. S667. 
| pen machine 
Ipeutey Ne. S669. 
making rifle barre)s. 
Inquiry No. 8671.—Wanted to 
ma hiner? for making same 
ry No. S672.—Wanted t 
aa traveling crane. 
Inqairy Ne. 8674.--Wanted to buy machinery for 
cultivating rice and making Y uca starch 
Inquiry No. S675.—Wanted to buy machinery for 
making sawdust into bricks for fuel 
| Inquiry Ne. S67S8.--Wan‘ed to buy cheap sewing 
machines 
Inquiry No. 8679. 
Inquiry Ne. S680, 
airy No. S651. 
ing machines. 
Inquiry No. SGS:2.— Wanted to buy model of old 
battleship “ Maine.’ 
Inquiry Neo. 8683.*-Wanted to buy plant for mak- 
ing Cassava starch 


Wanted to buy needle, pin and 
Wanted to buy machinery for 


buy welting and 





» buy §00-pound 


Wanted to buy cheap guns. 
Wanted to buy cheap watches 


Wanted to buy envelope mak- 


i ngeitz Ne. S685. Wanted to buy ig to 2inch 
to 1s tempered spring steel. 
Inquiry Ne. S6S8S7.—Wanted to buy motor plows, 


inquiry Ne. §691.—Wanted to buy tor export to 
British Guiana alcohol motors 
Inquiry Ne. S69°2.—Wanted 
motors for export. 
| [Inquiry Ne. S693. 
) instruments. 
Inquiry Ne. 8694. 
ball bearings 
Iuquiry Ne. 8696. 
Inquiry Ne. S697. 
tops. 
Inquiry Ne. S698. 
acid plant 
Inquiry Ne. S699. 
soldered wire for heddles. 
Inquiry Ne. 8701.— Wanted to buy solar engines. 
Inquiry Ne. S704.—Wanted address of kaolin 
expert 
Inquiry Ne. 8705. 
engines for automobiles 
| Inauiry Ne. S706. 
cilage bottles and labels 
inquiry Ne. S707.— Wanted to buy band power 


buy kerosene oil 


Wanted to buy meteorological 
Wanted to buy fly wheels and 


Wanted to buy toy ba! loons. 
Wanted to buy zine can screw 


Wanted to buy a hydrochloric 


Wanted to buy two-stranded 


Wanted to buy double shaft 


Wanted to buy ink and mu- 





vacuum cleaner 
| Jnquiry Ne. 8709.—For manufacturers of gut 
e weaning machines. 

quiry Ne. 8710.—For machinery for carding, 


mi and weaving jute 
Inquiry No. 8713.—For manufacturers and dealers 
of cement manufacturing machinery and kilns. 
Inquiry Ne. 8716.—For manufacturers of fiower 
garden and light frame tools for cultivating, etc. 
Inquiry No. 8717 
do wood carving or stone 
buildings. 
Inquiry No. 8719.—For manufacturers of safes 
inquiry Ne. 8720.—Wanted for mail 
ness, no-chimney lamp burners. 
Inquiry Neo. 8721.—Wanted unwelded tubing that 
is used for structural work. 
Inquiry Ne. S722. 
glass 

Inquiry No. 8723.— Wanted addresses parties deal- 
ing in mining machinery such as used in gold mining 

Inquiry No. 87'24.— Wanted to buy samples of va- 
rious kinds of “--- marble for collectio 

Inquiry No. 5. tA ee 
threader, not tbe thimble and needle combination 


Wanted address of firms that 
carving, Ornamental or in 


order 


Wanted manufacturers of 


ulry No. 3726. -~For parties who make “ Yan- 
"| kee Metal Pol 
inquiry Ne. ‘era, For manufacturers of small 
stiils for distilling alcohol. 
Inquiry Ne. 8728. Wanted the address of The 


Frear Noveilt 

Inquiry Ne. 89 29.—Wanted a machine for manu- 
facturing berry-crates complet 

Inquiry Ne. S730.—Wanted a 10 to W horse-power 
gasoline, kerosene engine, mounted on a S¢@ to 4 ton 
cast-iron truck with dirt road wheels 

Inquiry No. 8731.—Wanted a rice mil! or huller 
that delivers the rice entire and separate from the 
huil 





Inquiry No. S732.—For manufacturers of indus 
trial aleobol mac hinery. 

Inquiry No. 8733. 
be couned, from a buggy 


Inquiry Ne. 8734. 


For manufacturers of gates to 
Wanted tu buy fusible metal 
which melts at 1 degrees, similar to that used by 
manufacturers of automatic sprinkler heads, a! who 
makes the aisks used to keep the bead normally closed 

Inquiry Ne. 8735.—For parties making a still for 





the purpose of extracting alcoho! from saw-dust 
Inquiry No. 8736.—For manufacturers of machin 
ery for making matches, also machinery for making 
ae and hand bags 
| 
| Tuguiry Ne. 8737.—For manufacturers of machin- 
ery making tooth-brushes, shaving brushes, gal 


vanized water buckets, locks, nibs and holders 


Inquiry No. S73S8S.—Ffor parties manufacturing 
casein cement. 

inquiry Ne. 8739.—Wanted machinery to make 
pencil and pen retainer made of spring wire 


Inquiry Ne. 8740.- For manufacturers of Chicago 
typewriter 

Inquiry Ne. 8741.—For manufacturers of fireless 
cookers 

Inquiry Ne. §$742.—For manufacturers of water 
still, oo of thermometer tubing 

Inquiry Ne. 8743.—Wanted to buy a machine to 
make macaron!, spaghetti and vermicelli to turn out 


100 Iba. per day of each, by band power. 

Inquiry Ne. 87 44.—Wanted a machine for making 
briquettes for fuel from wooden shavings or combined 
with pitch or other binder 

Inquiry No. 8745.—For manufacturers of hoops 
such as ured as toys, varying in diameter from 2% to4 
feet, cross section approximating \x' inch, the ends 
being lapped and tacked 

inquiry Ne. 8746.—F« 
board making machines 

Inquiry No. § For manufacturers of tron or 
brass tubing, both round and square, in large quantities. 

Inquiry Ne. 8748.— Wanted to buy polished or lac- 
} quered brass in sheets 29 gauge, quarter hard in temper. 

Inquiry No. 87 -Yor makers of very large 
springs, used for running machinery 

Inquiry No. 8S750.—Wanted to buy gasoline plow- 
> and traction engines. 

Inqsiry No. 8751.—For manufacturers of brass, 
tea, dessert and table a for silver plating. 

Inquiry No. 8752.—For manufacturers of paper 
mill machinery for the manufacture of strawboard and 
wrapping paper 

Inquiry No. 8753.—For manufacturers of hotel 
register revolving stands and hotel novelties. 

Inquiry No. 8754.—For the party who makes an 
} umbrella which when raised allows the holder to stand 
| directly under it, thehandle being away from the center. 

Inquiry Ne. 8755.— Wanted to buy boat loads of 
lumber to be used in box making. 

Inquiry Ne. 8756.—Wanted to buy 
all kinds. 

Inquiry FFe:, 8757.— Wanted address of the manu- 
fncturer o. “The Index Incandescent Kerosene 
Burner.” 

Inquiry No. 8758.— Wanted to buy machinery for 
making cork stoppers and where to buy the cork. 

Inquiry No. 8759.—For a firm to do porcelain 
enameling of ventilator tops, such as used on the out 
side cf are lamps. 


| 





or dealers in paper and card- 





novelties of 





Inquiry No. 8760.—For a manufacturer who can 
manufacture a new type of hook and eye device 

Inquiry No. 8761.—Wanted to buy a small car- 
riage propelled by electricity so that a lame person may 
get about by himself. 


busi- 








Small arm, safety locking 
Tambour oe o3 


Smelting furnace, B. A. A. Gronwall - 





Smelting furnace, W. Holzapfel 891,256 
Smelting furnace, J Loder. . ‘ . S91, 0 
Smelting ores, F. L. MeGahan 891,630 





Smoke-preventing furnace, 
Smoke-preventing 
ton . . . 
Snap hook, breeching, F. W 
Sound recording apparatus, C 
Sound reproducer, A. N. Pier 
Speed-limiting device, A. L 
Spinning paper strips, ma 
Jagenberg 
Spring S 
Spring wh 8. & 
Spring wheel, G. Ferrando 
Spur center, J. E. De Marey 






Car spring 
8 


Stacker, pneumatic straw, 8. 
Smith 

Stalk puller, seeder 
Bogue 


Stamp affixer, F. L 


Stamp affixer 


furnace, A, 


& W. Childs, Jr 


and pulverizer, R. J 


Je pnings. Scape 
and envelop sealer, F. L. 


device for, J 
-. 801,748 


891,248 





Sheuverman. 891,208 


W. Pudding 


891,635 


Covert 

L. Chisholm 
man. . 
McHugh 

chine for, E&. 





891,545 


891,462 
891,682 
rr ° 891,602 
B. & H. W 

891,299 
891,791 
-- 891,701 
Jen- 


891,661, 





nings 891,702 
Stamp mill, F. I Matthews. 891,497 | 
Steam generators, mud collector for, H. { 

Poron | 
Steam trap, J. Collis | 
Steamer, wheat, K. Dougan 
Steering steamships and F vee vessels, appa- 

ratus. for, J. 8. Cla 
Stenciling machine, B Pr Fortin 
Sterilizing cabinet, J. M. Allspaw.. 

Stone gathering machine, & Ketter 


Stovepipe locking device, A 

Sweeping compound, floor, C 

Switeh device, limit, 8. H. K 

Switch operating apparatus, 

Switch ~ * papel machine, 
Hedger 

Switch operating mechanism, 





Syringe, earth, J. Saguin 

Tank cleaner, house, J 

larget, rifle, C. Reid 

Teeth, means for attaching c 
of, C. A. Davis.. 

Telephone system, N. H Sur 


Telescope for 
Heitzler . 
rhill coupling 
Cox . 
Tie plate, 


surveying it 
and support, 


interlocking, J. G 





rin scrap treating apparatus, 
ripple, coal, R. M. Bickley... 
Tire armor, H. G. Wheeler . 
rire bolting machine, J. A. Hemsley 
Tire for wheels of vehicles, pneumatic, A 
Michelin 891,498 
Tires, ring of removable mail covers for 
pneumatic, S. A. Marazzani ‘ 801,557 
Tongs blacksmith and machinist, D. N 
Tanner 
Towel rack, P. Valliere 
rowing system, W. L. Merrill 
Toy film burster, H. Cottrell 
Train controlling system, electrically gov 
erned automatically operable, H B 
Miller 891,779 
Train pipes, pneumatic adjuster for angle 
cocks on, W. 8. De Camp 891 
Train stop, automatic, J. H. Lynch 891 
Trains, means for automatically stepping, 
Hunt & Kinney 891,341 
Transformer, electrical, A. R. Luschka 891,496 


Trap, B. F. Brow 





rroliey, A. Molnar ; 891,712 
Trolley for electric cars and the like, E. J. 

Dacey 891,410 | 
Trolley track, T. C. Prouty 369 | 
rruck, car, H. C. Buhoup . ° 91,402 | 
rruck or wagon, brick, H. H. Oberly 891,364 
Truck, rigger’s, J. Ross 891,442 
Tube post, A. G. Fenyo 891,416 
Tube sizing mill, Worth & Harrison 
Tunnel driving machine, G. A, Fowler 
Turbine, compound steam, R. Schulz 
rurbine, elastic fluid, C. P, Steinmetz 
Turbine verning mechanism, O. Junggret 
ying appliance, D. Backlund . - 

Type casting machine, A. Schiepe ° 
ype machine, Bancroft & Indahl, reissue... 
Type mold, C. Huff, et al ee 
rypewriting machine, E. E. Barney... 
Typewriting machine, G. A. Seib = 
Umbrella stick, sectional, M. W. Munford 
Valve, Orenstein & Derby. 

Valve, R Crane ° . 

Valve and valve gear for steam engines, O 

Holen r . 891,255 
Valve, gas engine relief, J. W. Hasburg 891,541 
Valve operating mechanism, W. B. & E 


Runnion 
Valve operating 
e “er; s, R 








Lamme 
Ww 


electric, L. A 


O'Connor 


mechanism for 
Huff 





891,480 
891 a 


Hoyer 
R. Cave 
anmacher 


F. Duffy 





891, 411 


891,617 


J. W. Keating 





rowns to roots 





en 891,786 
struments, F 


antirattler, W 


Toy.. 
M. Leitch 





891,666 











891,568 | 
hydrocarbon 
891,340 











Vehicle owles & MacDowell 891,328 
Vehicle F H. Diel 891,467 
Vehicle front and apron, combined, Campbell 
& Hedrick -. +» 891,460 
Vehicle, motor, F. J. Mohan 891,357 
Vehicle top support, L. L. Allen............ 891,321 
Vehicle wheel Luppino 891,429 
Vehicle whe L. W Bry ant 891,522 
Vehicle whe T. A. Baker ees 891,655 
Vehicles, dust collector for mot E. 
Morgan --+. 891,714 
ehicles, radiator fan for motor, R. Huff... 891,697 


Ejector vent 
Hubert 
forceps, ©. A 


V 

Ventilator Ser 

V closure, 

Veterinary 

Veterinary purposes, 
( Wuest 

Vibrator for 
Kirby 

Vuleanizer, W* 'D. 

Wagon brake, R. A. 


moveme nt- cure 


Gratama 





Pais ley 
medicine 


Griswold 


ilator. 
891,496 
891,725 


injector. for. 
891,515 
" purposes, J. B. 
bah 891,776 
891,687 
891,247 


Wagons, automatic closing mechanism for 
dumping, M. J. Ely =e +++. 801,413 
Wall construction, S. C, Coyner............ 891,596 
Washbow! stopper, A. Martin 891,804 
Washing machine, R. Woerner.... s+eee- 801,757 
Washing machine, T. J. Winans.. 891,788 


Washing machine 


gearing, A. B. 


Christen- 
891,794 


sen O60 chenceesecenecs . 
Water heater, electrical, H. M. Hill 891,254 
Water motor, current, R. EB. Coon 891,67 
Weather strip, F. Overfield 891,286 
Weather strip, O. T. Akre... ° 891,652 
Wheelwright machine, J. G. Stoen 891,745 
Wind shield, 0. C. Graff. 891,537 
Wind wheel, M. Bradford. eeeces . 891,45 
Window and door screens, ete., joint for, J. 

H, Diamond . . a «+++. 891,004 
Windows, antirattier for, A. O Leger.. 891,625 
Windrowing attachment, W. Gaterman 891,244 


Wood preserving compound, I 
Wood trimming machine, FE. 
Woodworking machines, feed 


I 





manufacture o. 
Hope & Stambaugh. 





Wrench, D. F. & J. J serger 
Wrench, W. A, a rs.. 
Wrench, Turko & Holman 
Yoke attachment, neck, L. C 


891,726 
891,308 


I. BE. Percival.. 
P. Webster. . 








roll for, J. 
app. 
SN ee 891,404 





DESIGNS. 


Badge, C. J. Dieges......... 
Bottle, H. C. Powers 
Display stand, revolving, E 


Emblem or badge, C. Brinton 
Lamp, H. H. Eason.. 


Lamp, 0. Ste. Marie.. 








Berolzheimer... . 








Lamp es WE. Ms cucees cbecdceucelea 
Necktie, A, J. Bendix.. 
Picture frame, J. P. Staderman. 
a EE RR eee 5h oe 
Ek CNY 0s beans enced ceased tanien 
Spoons, forks, or similar. articles, handle for, 
OG, GE «0305.5. canwkaeranetieie 
Spoons, forks, or similar articles, "handle of, 
o MOR § inks dic oo ccadunveds esenese 
Type, font of, 8. Cc. Gaunt. ° eeveccee 
TRADE MARKS. 
Ale, beer, and porter, Consumers’ Brewing 
Ge vncvctee PrvTiriirieie erceesccess 69,616 
- 





Al; 





bike, my a change in Fete methods this season, 


investigate caref 


going too far with your 


plans. The one right” way to satisfactory, 
oaey Heating is with 














(Hot Water or Low Pressure Steam) 
which combine completeness in full Heating 


operation, economy with any gr: 


ease of 
of fuel, and » mnie =~ low cost of installation. 
Write for free booklet ‘“Heating the Rigs WwW Wor, 
lis _ of demonstrated proof. Address “A 
ol Boilers and Radiators fsa valuable 
for pS mon og Schools, Hotels and Ofhce Buildings. 


United States Heater Company. 


DETR 


OIT, MICH. 


Branch Offices and Agencies in all Principal Cities 














VisIBILITY 
Means 
SPEED -ABILITY 
When you make your SALES 


RECORD and BILL at ONE 
OPERATION on the 





Underwood 
Condensed Biller 


There is a saving of 50% in 


Time. 


Each Day’s work completed 
every Evening. No hurry, 
worry, and overtime 
complications. 


Ask your Underwood Man for 
particulars, or address the 


Underwood 


241 Broadway, New York, U.S. A. 


Typewriter Co., Inc. 












STEAM 
struction, Operation 

Sas ks 22. T1400, 
articles aay all been 
engineering. Price 10 
Co., 41 Broadway, New 


TURBINES. — THEIR CON- 


and Commercial itegt ton. 
SUPPLEMENTS 1908. 1: 
1447, 1370, #352. at 44 
prepared by experts in st cam 
cents each, by mail Mun & 
York City, and all newsde slers 





THE BEST LIGH™ 


most brilliant, 


economical 
made. 


100-candle 
the small 


light 
Our light gives 
power ait 
costol 2c per week. 


Is portable and ony is no dirt, grease, 





odor o 


e. Over 100 different styles— 


every one warranted 


Agents wanted Everywhere. 


THE 


BEST LIGHT CO. 


Owners of Original Patents. 





7 ZL. Sth St., 
Canton,O 





MILLS FOR ALL MATERIALS. 


GR 





MACHINERY 


u LVERI ZIN 


S TO MAKE 
2RINDING 
AIN, CR NG ROCKS AND 
ALL HARD 5UB- 
WE HANDLE ALL 
OF MATERIALS FROM COT- 
ON-SE ra TO ROOTS AND HERBS 
bre ge PRO 


R BUSINESS 
FOR 


GET THE xt¢ 
MONEY aa 


HANG 


SPROUT, WALDRON & CO. 
4) MUNCY, Pa 








WELL 


DRILLING 
Machines 


izes and styles, for drilling either deep or 
PR 4, poo oy in any kind of soil or rock. Mounted 


on wheels or on sills, 
Strong, simple and 
Operate them easily. 

= ILLIAMS 


With engines or horse powers. 
ble. An hanic can 


y 
Send for catalog. 
BROS., Ithaca, N. Y¥. 























1908. 


JuLy 


Scientific American 





Good Books 


Practical Pointers for 
Patentees 


¢ Valuable Information and Advice on 
The Sale of Patents 


Best Methods Employed by 
Handling Their 








lation of the 


Successful Inventors in 


A. CRESEE, I.E. 
Cloth. Price $1.00. 


By P. 
144 Pages. 





Mechanical Movements 
Powers, Devices and Appliances 
By GARDNER D. HISCOX, [1.B. 

Large 8vo, 402 Pages, 1649 Illustrations, with De- 
scriptive Text. Price $3.00. 


DICTIONARY of Mechanical Movements, Powers 








A Devices and Appliances, « mbracing an illus- 
trated ription of the greatest variety of me- 
chanical movements and devices in any language. 


Mechanical Appliances 
lechanical Movements and 
Novelties of Construction 


of Mechanical Movements and 
ppliances, including many Novel- 
ties of Construx tio yn used in the practic: al < »peration 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations, 


By GARDNER D. HISCOX, M.E. 


Being a Supplementary Volume to the Author’s 
Work entitled Mechanical Movements, Powers 
and Devices. Contains 1000 Special Made 
Engravings. 400 Pages. Cloth 
Bound. Price $3.00. 


N Encycloy We 
Mechanical 


The above two volumes sold together for 
$5.00 Postpaid. 





Electrician’s Handy Book 


By PROF. T. O’CONOR SLOANE, A.M., E.M., Ph.D. 
Handsomely Bound in Red Leather, with Titles 
and Edges in Gold. Pocket Book 
Style. Price $3.50. 


\ 7 rHOROUGHLY pr acticai reference book of 768 
f S ld of electricity 


2 overing the entire fhe 





Contains no useless ‘theory Everything in it is to 
; int at , sily understood by the stu- 
dent the prac ctical we r and veryday work- 
: n ed electrical engineer 





from its perusal and 








‘lodern American Lathe 
Practice 


By OSCAR E, PERRIGO, 
Price $2.50 


COMPLETE book of 400 pages on The Modern 
4 American Lathe. Its development from the 
earliest times up to the present an ; its modern 
form as constructed by up-to-date builders: its gen- 
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy 


M.E. 





Modern Steam Engineering 
in Theory and Practice 
By GARDNER D. HISCOX, M.E. 
Price $3.00 


pus is a complete and practical work of 487 
pages, dealing with the care and management 
f Boilers, Engines, Pumps, Superheated Steam, 
D cfrigerating Machinery, Dynamos, Motors, Eleva- 
tors, Air-Compressors, and all other branches with 
yhich the modern Engineer must be familiar, 
‘Nearly Two Hundred Questions with their An- 
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are included. 
These if studied by you will help you to procure a 
license. It is fully illustrated with detai engrav- 
ings, not to be found elsewhere. 





Punches, Dies and Tools for 
Manufacturing in Presses 


By JOSEPH V. WOODWORTH 
Price $4.00 


work of soo pages fully illustrated 
4 by nearly 700 engravings, being an encyclopedia 
of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working, and Making of Special Tools, Sub- 
Presses, Devices and Mechanical Combinations for 
Punching, Cutting, Bending, Forming, Piercing, 
Drawing, Compressing and Assembling Sheet Metal 
Parts, and also Articles of other Materials in Ma- 
chine Tools. Two Hundred and Ten Processes are 
clearly described and fully illustrated. 


PRACTICAL 





Modern Plumbing Illustrated 
By R. M. STARBUCK 
Price $4.00 


COMPREHENSIVE and up-to-date work illus- 

trating and describing the Drainage and Venti- 
lation of Dwellings, Apartments, and Ptiblic Build- 
ings, etc, The very latest and most approved 
methods in all branches of sanitary installation are 
given, Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards ‘of health 
of the United States and Canada. 300 pages; 55 full- 
page illustrations. 


tc” A special circular describing these books sent on 
request. 


t®™ Any of these books sent prepaid on receipt of price. 


MUNN & CO., 
Publishers, 361 Broadway, New York 











Ale, beer, porter, stout, etc. Yonkers 

BPOWEEY oi cess cccssccccscuesecessevses 69,640 
Beer, Storz Bre WEEE CO. occ cccnsevioseierees 69,62 
Beer, Kvobanyai Polgari_ Se srfoz0 Reszveny 

Tarsasag 0008s ebeie bees s tatets of 69,630, 69,631 
Beer, Yonkers Brewery... Svvenecds 69,641 | 
Blue, laundry, Reckitt & Sons........... 69,593 
Boots and shoes, leather, "ab nes He 

BRhoe CO. ...c-ceccsceveccees 69, 585 


Brooms and ‘brushes, “Joseph Lay 
Bunting, United States Bunting Co 
Cambrie frillings, J. & J. Cash 
Canned and preserved fruits and vegeta 

Chilton Canning © 


1 
5, 69,586 | 
€ 52 
» 








Canned, bottled, preserved, evaporated, and | 
pickled fruits and vegetables, Wayne | 
County Preserving Co.. _ 

Canned fish roe, Davis & Johnson 





( amned fruits and vegetables, Griffith pin 





fr 1its and vegetables, F re tnklinville 
Canning Co 69.6 
Canned fruits and vegetables and dried fruits, 
J. H. FPlickinger Co.. $ ; 
Crutchfield & Woolfo 1k 


( aon 
































Celery, 

Chemical, medicinal, and toilet preparations, 
certain, L. O, Waller ° 

Chocolate and cocoa, Stengel & Ziller.69.618 

Cider, vinegar, pickles, and catsup, Leo Cider 
and Vinegar CO0.....c.cscccccsvcces : 

Cigars, F. Bebber..........ccesccceseiceers 

Clothing, certain, Alsberg, Moritz «& Lave... 

Coffee, German-American Coffee ee . 

Coffee and tea, German ao » Co 

Cords, certain, Samson Cordage W<« ‘ 

Drying machinery, certain, Dh iladelphia Dry 
ing Machinery Co..... 

Electric wire conduits, Fibre Conduit Co 

Fats, vegetable, Khuner & Sohn 69,589, 

Files, document, Globe-Wernicke Co 

Flour, wheat, Barber Milling Co 

Flour, wheat, W’. Kelly Milling Co... 

Food, cereal breakfast, Pacific Milling C 

Fruits, citrus, BE. Stevens.......... om 

Glass, window, E. J. Dobbins 

Glassware, certain, Ehrich & Graetz. ewecns 

Hair wash, Felix Tempest Co... 

Hardware, steam fitting, and plumbing sup 
plies, certain, Grabler Manufacturing Co 

Hats, men’s and boys’, Wallerstein Brothers. 

Heating apparatus, certain, J. F. Grosswiller 

Hood motoring, M. Munson Coctes 

Inha , Sharp & Dohme 

Insul , electric, Albert & J. M. Anderson 
} facturing Co 

Jewelry, certain, Schanbacher & Brod. 

Kummel, J. A. Gilka 

Leathers for ma nufacturing purposes, Pfister 
& Vogel Leather Co.. . 69,576 

Lotion, complexion, L. C. Rickles . 

Lotions, skin and scalp, A. B Williams... ° 

Machines, certain, Filter & net he hn 1e 
Maschinen-Fabrik 
vorm. Ll. A. core gag 

Mackerel and herrings, 

Malt aries Zoller Co... 

Me Be ered ‘tric Me at Cc uring Co.. 

Medicinal » Farbwerke vorm. Meister 
Lucius & Bruning. os 


Appendixine Co 
Bischoff. 
€ 


for certain dise asses, 
aperient and laxative, E 


Medicine 
Medicines, 








Medicines, certain named, J. L. Lascoff 

Milk and cream, H. B. Richards 

Newspaper, daily, Lewis Publishing Co. 

Oil, corn, Corn Products Refining Co......... 

Oil for use on roadways and as a dust pre- 
ventive, Westrumite Company of America 

oll, polishing, Ilsley & Held Co..........+05+ 

‘aper and es. writing, G. B. Hurd & 

Co. - i 





"Pence il Co . 
L. B. 





1 Bagle 
gonetie, fountain, 


Pencils, les 
Pens and 








Ww ate rman 
€ 





WINE 





PSELF-LOADING REPEATING RIFLES 


When selecting a recoil operated rifle, don’t buy complication and 
bulk. Winchester Self-Loaders are neither complicated nor cum- 
bersome, They are the only rifles made which will shoot a series of 
shots faster than an ordinary repeater. Made in .32, .35 and .351 
h Power calibers, they handle modern cartridges less cost! 
oa less bulky than old-style ammunition no more powerfu 
Full Illustrated Description of These Wonderful Rifles Sent Free Upon Request, 
WINCHESTER REPEATING ARMS CO,., = « NEW HAVEN, CONN. 














Ts handsome new Hotel is situated at NORWAY 
POINT, LAKE OF BAYS, “HIGHLANDS OF ONTARIO,” 
CANADA, with accommodations for 160 guests. 

Modern in Every Respect. Pure Mountain Spring Water 
Electric Lighted Throughout. Delightfully Situated 
Hot and Cold Water in every room. Fishing 

Hay Fever U ater 00 Feet above Sea Level # 

Fine Bathing Beaches. ood Steamboat Service #3 

joating for all Kin ~ of Craft. R 

Write for copy of Handsome Booklet descriptive of the Mig 

territ ory, to any of the following: “ 


A BAYS 


Known as the 


- i 
E Ki harney 


Gow 


-, Chicago 
+ cit 





P. 
Graves 

and sections thereof, Zucker 
Loeb Ce 


Gq “Rent. 


M. 


Pianos, interior 
Pills and pl 
Polishing wheels 

& Levett & : 
Press board, E. W Murphey « Co... 
Pretzels, Pfenninger Pretzel and Baking 


player, 


H 


asters 








Railways and rolling stock for the 
pleasure, 8 Jackman ° 69.64 0 to 
Remedies for certain diseases, National Herb 
0 . . . * eee eeeee 
Remedy for certain diseases, A. Nitz........ 
Remedy for certain diseases, N. C. Polson. 
temedy for certain diseases, S. Woolston 


Remedy for diseases of the Ww — 8s In- 
dian Vegetable Pill Co ° 
Remedy for diseases eanagaed to wome n, w. 
Cc. Ramsey ° sees OD, 
Remedy for rheumatism, A. Pet 
Benet boots and shoes, samabantvitie 


eye, 
578 
“Rubber 


Hannoversche 
Actien-Gesellsche 


Rub Me r combs, 


‘Gummi. Kamm- 
Compagnie ‘ 














Salve or ointment, Meadoline Co 

b des, slatted, A. A. Boeck 

Shells, paper shot, Von Lengerke & Detmold. 69,556 
Shoes and soles and felt insoles, leather, 

ee h.. DRE CDs 0.016. o.60bsenaeesecioes 69,568 
Shoes, infants’ and children’s leather, ( ° 

Peed & Co...... schdsehadesases 69,564 
Soap, W. K. Freeman. coxee 
Seaps, Ericka Manufacturing Corporation de 
Soaps and washing powder, James Pyle & 

BORE occccccesese ees OOF 
Starch, laundry, Indepe ndent Starch Co.. 69,587 
Stoves and ranges, A. J. Lindemann & Hove r 

son Co , 

J. ¢ Siegfrie “d ‘t Cc » eka’ 





Thread and cotton, Spool Cotton gic 


69,651, 


yarn, 





Toilet pre ern _ certain, E. Palmer...... 
Tonic, F Luy SUE obs wee pee ccsncce 
Watches, watch cases, and movements, Lan 


Co.. 69,553 


gendorf Watch 





Waterproof material, ce srtain, ‘Paraffine Paint 
Co osateenceestoss ¢ 
Waters, table, Ww. T. Wagner's Sons....... 
Woolen and worsted piece goods, J. S. Ainley 
Woolen piece goods, H. Dickinson eseseeun a 
Worsted dress Woolen 


goods, Fern Rock 














ni E. V. BAILLARD. 24 Franktort Street. New York. DRYING MACHINES: 


: Experimental & Model Work 


y 
. Bo ston, Mass, 
nittsb urg, Pa. 


W. E. DAVIS, 
Passenger Traffic Manager, Montreal 


@. T. BELL, 
General Passenger & Ticket Agent, Montreal 























TOOLS, DIES Well Equipped Factory for General 
Machine Work. Send sample or 
drawing for estimate. 

Eastern Machine and Stamping Co. 


Providenee, K. 1. 


2434-1014 bet 
WORK 













Cireular free 


elegraphy ies 


Do Your Own Printing 
$5 press prints one. labels, etc. Cireviar, 
book, newspaper is. Money saver, 
maker. All easy. pite factory 


for press catal 
rae gy THE’ rides eee Meriden, Cone. 





Corliss ) Eagines. Bs Brewers’ 
yttlers’ Machiner: JTER 
MFG. CO., 899 Clinton Bt. Milwaukee, Wis 









MODELS if EXPERIMENTAL WOR 


nventions developed. Special wens, 








For all bi binds o of gree 
ular materials, 5. EB. 
Woerre!i, Hannibal, Me 





RUBBER. (‘ficscsting'work 


PARKER, STEARNS & CO,, 228-220 South Street, New York 





ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of anusua! simplicity 
of construction, which can ly be built by an amareur 
at small cost. it is intended for a boat of about M feet 
over ali and 4 feet 6 inches beam, drawing !5 inches. and 
is capable of propelling such craft at aspeed of 7 miles 






































Mills 69,656 | oir, & advice free. Wm. Gardam & Son. 221 Fulton St.N.Y | per bour. Llustrated with a cuts. See SCIENTIFIS 
a AMERICAN SUPPLEMENT, No. 02. Price 19 cents by 
LABELS ELECTR Ic GOODS,—Big Cat. 3 cts. Want | ™ail, from this office Tana new sdealers 
- - Agents Obio Electric Works, Cleveland, ¢ ee 
“Diana Chocolate for chocolates, Ballweg | IP PERI aT WORK, an Bli El] bed | S h I 
&G nemnia op banes -«-+ 14,256 A tri 
“Egas,”’ for a hair grower, M. L. Hirsch- popes Stes = Novelties stages < ec Cc oo 
berg . 9 0cvssssdndsaetvesiatsageheawss 14,200 759 Union | Street, San Francisco ‘ > 
“Hattie Hall,” for cigars, Wilkowski Bros. . 4{ — : agin cheumabant N. pe Washington, D. C. sie 
‘Household,’ for tomato pulp, I. Levin...... eg ar a prac course in ELECTRIC 
‘‘Imperial Caviar,’’ for caviar, N, Pushkareff. DELS 4 UNION vy Pe RF EC TE D complete in one year. Students actually construct 
“James 8 Lindsay, * for cigars, L. E. «Neuman & GEARS vans to th Ades BERGA Motors, etc., and are trained for good positions in electrical m- 
& thie nes hast ae ee oe osocesaeeneg SGD . dustries. yous apenn September Send Coulee, 
‘*Re- - Rey ‘The "Me xe rn ‘American. ‘Art Finish,’’ —_——___—_—_— ——_——_———_—— — o—— 2. tor 
for an art finish, Chicago Wood Finish- | | SOR GA ..2.-Cumaiien Rail Patent, for railroads oe Z 
owagner 8" Celebrated Green" ‘Mountain 14,261 | and street car lines. Cromer & Banger, Linden, Texas. Rent “os nates Institute 
Salve,” for a salve, R. W. DOOD, os se sai 14,259 | 4, Collene of Bustocoring. Mechanical, Electrics) end 
“Ye Fifth Avenue Milk Chocolate,"’ . tor milk Die Makers, Machinists vil Engineering, Chemistry and Archicecture, Exten- 
chocolate, Griffing Chocolate Co......... 14,255 HOEFT & COMPANY aod — Builders | 8'¥@ Shops and laboratories. year. Expenses low. 
HICAGO, U.S.A For catalogue and pr:fessional register of Alumni, 
swansea dress ©. L. Mees, President, Terre Haute, to 
PRINTS. —_— tia onnenifilodiecniet 
‘“‘America’s Standard Ammunition U. M. C., ; Srp —_ 2 
Club Shells,"’ for club shells, Union Me- EAD Sur PLEMENT 1688 for a good, 
somiitilie, Cartridge Co. .--.-.. ii erent 2,308 A H clear article by F. E. WARD, E #., 
“French Rotisserie,”’ for a meat brot ing appa- ome a e I . uf 
cata G. Glaseeen, 202 _ on the making of a % horse power 
“Messy ; ew," for bre on e alternating current motor. The motor can 
reac ODO. sceossess « P 
‘5 teen and Se ace: Alternating be constructed by anyone of ordinary skill 
me GR 60s soncuaetwugaaesneoceaned 2,299 j he se tatiende 
“Uncle-Sam,’’ ra beverage, Artesian Manu- | in the use of tools, who has access to a 
facturing and Bottling Co................ 2,300 | screw-cutting lathe with a swing of y inches 








| 

of the specification 
of any patent in the foregoing list, 
in print issued since 1865, will be 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
G- Address Munn & Co., 361 Broadway, New 
fork. 

Canadian patents may now be obtained by the in- | 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
eddress Munn & Co., 361 Broadway, New York. 


A printed copy and drawing 
or any patent 


furnished from 





or more, The motor is designed to run on 
the 100 to 120 volt, 6o-cycle, single-phase 
alternating current circuit, now in wide 
spread use for the lighting of dwellings. 
The motor will drive a 16-inch brass fan, a 
smal! lathe, or a 50-watt dynamo for generating direct current for charginy orage 
batteries, and in fact will do almost any kind of work that can be done by one-mon 
‘ona Order from your newsdealer or from 


MUNN & COMPANY, 361 Broadway, New York. N. Y. 


Current Motor 











Tent en arene ee 
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SAPs etre. 


aoe a0 or ere aed Fa 
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Garden Hose 
Rubber Belting 
Steam Packing 

Rubber Specialties 

N.Y. BELTING & PACKING CO. 


93 Chambers Street 
NEW YORK 


WRITE FOR CATALOGUE 


91 


and 








DECARBONIZER 


ebemically removes carbon from 
eyitneders, piston rings and vaives. 
INCREASES POWER 20 PER CENT 
Volatilizes carbon, in which form it passes 
out thru exhaust Injury to metal 
impassible e Agents wanted in phe 
ocaltties. Sample, quart can, $1.50 
Write to-day for particulars 


General Accumulator & Battery Co 
185 Second Street, Milwaukee, W tx 


GOERZ 


| BINOCULAR 


“PAGOR’ 


Te "est as newest PRISM GLASS 
ma Pies sot it Equal, .Possesses extraordinary 
ame clearness. 
Descriptive catalogue sent on request. 


©. P. GOERZ AMERICAN OPTICAL CO. 
52 Union Square, E., New York 
Owe ser, le 
isu rth 














Say Frawersco, Cat 
e 703 Claus Spreckels Building 


















A Judicial FURNAGE, Verdict 


AVING SATISFACTION are two words in the English language that have 

a sweetly soothing sound. They are delightfully melodious to the one 

who pays the bills. To thousands who are kept busy during the cold months 

satisfying Topfeed appetites for high-grade coal, the suggestion of a SAVING 

Furnace sounds like an echo from Joe Miller's Joke Book. Whole regiments 
of other people have profited by the combination. They know that the 


Peck-Williamson UNDERFEED Furnace 


Saves One- Half to Two-Thirds of Coal Bills 


Sao rene ~ _ Saving Satisfaction is a sure Underfeed return. A hot- 
cutaway toshow| ir furnace yielding clean even heat—fed from below and 
« force d up under fire,| with allthe freoniop. Smoke and gases are consumed and 
nt Clinkers practically unknown. Ashes are few and are 
femoved by shaking the grate bar in the same manner as 
- ordinary furnaces, Cheapest siack gives as much heat 
st grade anthracite. The difference in cost is 
x ot RS. 
Judge Harvey Tappan, of the Thirty-first Judicial District, 
Port Huron, Mich., writes: | have installed and used three 
hard-coal furnaces The Underfeed is the GREATEST 
heater | have ever examined, it certainly produces far 
more heatfor the cost than any furnace I have ever seen, 
1 use a soft coking coal — slack, pea, and smal! nut mixed, 
atS3. & heat my house thoroughly and save more than one- 
half of my coal bill. I have no trouble from soot in pipe or 
chimney,"’ 





































We'd be giad to send you a lot of letters like this— 
fac simile testimonials embodied in our Llustrated 
Underfeed Booklet. 

Heating planus and services of our Engineering 

Department are yours—all free, Write today, giving 
name of local dealer with whom you prefer to deal. 


THE PECK-WILLIAMSON CO. 
351 West Fifth Street, Cincinnati, Ohio 
Our July Proposition will Interest Dealers 



































Juty 4, 1908. 














COLD GALVANIZING 


IMPORTANT PATENT DECISION 








An important 
cision has just 
rendered by Judge 
Cross of the Circuit 


de- 
been 


(o., of Newark, N. 
and Chicago, 
the 
Electro-Gal- 
Fae = Compan. , oO 
~kiyn, New ork, 

for a new process of electro-gal vanising. 


IN EQUITY ON FINAL HEARING 


The Hanson & Van Winkle Co. took up this fight 
single handed sume six years ago. and have conducted 
it at great expense, feeling confident of final success. 

This seems a particularly opportune time to call the 
attention of all those interested in oeanming yo 
cesses to the perfection to which the Hanson 
Winkle Company has brought this art and to the fact 
that their salts and processes have now been authori- 
tatively declared to be free and clear of infringement 
on this patent, which bad beretofore been asserted to 
be all-controliing J 
validity as against others, as against tbe salts 
ane _peccenaes of this company the patent is of no 





ew bite the process of the Hanson & Van Winkle Com- 
pany, as installed by their experts, issimple and inex- 

ensive, their intention is to install at once in the 

arger cities, outfits in connection with their mproved 
mechanical devices in order to show prospective users 
the advantage of their metbods. 





ROTEWILER 


THE WRENCH WITH A GRIP 
Something new 


wrenches— 

The Rothweiler is vastly differ- 
ent from the old style pipe 
wrench— 

And as much superior as it is 
different— 

It is lighter— 

More powerful— 

Has fewer parts— 

Will give better service— 

And will last longer than any 
other pipe wrench on the 
market — 





at last in 





Made of the finest quality tool 
steel— 

Eight sizes— 

Household size $2.06, express 
prepaid. 

Write to-day for Illustrated 

Booklet 


Crescent Forgings Company 
1203 Railroad St., Oakmont, Pa. 


























Gaylor 


Automatic Stroppers 
Will Sharpea All 


Safety Razor Blades 


Quicker and Better than any 
other Stropper in the World 











Palmer Motors 


Two and Four Cycle. One, Two 
and Four Cylinder. Stationary 
aud Marine. One to Twenty 
H.P. Catalogue FREE. 


Hand Knurling Tool 
——- == This strong, solid shanked 


tool complete with three 


knuris contained in the 

PALMER BROS., Cos Cob, Coan. || © © hollow handle will be found 
Philadelphia: The Bourse invaluable by anyone having odd jobs of knurling to 
Boston : 85 Union Street do. Knuris furnished are fine cross, medium cross 
Portland, Me,: Portland Pier and fine straight. Sent complete, postage paid, for {2.00 


jman Dock 
600 Powel 


Seattle, Wash.: ¢ 
Vancouver, B. ¢ 








GOODELL-PRATT CO., Greenfield, Mass, 


1 St. 








in case with barbers’ genuine Horse Hide Strop, $2.00 


Onder theough your dealer. Or will send postpaid on 
receipt of prine he ture to state for what make of Blade 
‘nite tor deseriotive cire--lar 


“re i. 6. GAYLOR, Aliston, Mass. 





Everything for the Automobile 
SVPPLIES AND PARTS 


AT LOWEST PRICES 


Our 1908 Catalog just 
out BY) pages, Li 
illustrations, 5000 








descriptive prices. 






Guaranteed Automobiles 


Within reach of the ordinary 


The machine you've been waiting for 


Si 





purse; usefal in summer or winter on good or bad roads 
Guaranteed For One Year 
That means something. Most manufacturers will not 


guarantee for any specified time. The Clymer is 12 h. p.; 
speeds up to 30 miles; has high wheels; hard rubber tires; 
complete equipment including full leather top, horn, lamps, 
dash and running boards. For catalog and prices, address 


THE DURABLE MOTOR CAR CO. 
603 Pierce Bidg.. Dept.G, St. Louis, Mo. 








Saves Vou Money nt ree 


NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
3932 Olive Street, St. Louis, Mo. 


LUFKIN 


TAPES AND RULES 
ARE THE BEST. 
Vor gaic everywhere. Send for 
Catalog No. 16. 
LUFKIN BvEs oe 
Saginaw, Mich., 


New York and “he cy 























60 YEARS’ 
EXPERIENCE 


Parents 


Trace Marks 
Desians 
y Copvricuts &c. 

Anyone senting & sketch and description may 
quickly ascertain our oplaton whether ap 
furention ts probably Com munica- 
tione strioug pon ddertiak HAI 
Gent froe. ¢ on agency 8 

Pateats tak taken *bro 
epecial notice, without 























ORDNANCE EXPERTS—+ 


Send for full information about the new 


1908 Model Lewis Depression Position Finder 
Address CHARLES [. DALLY, Ordnance Specialist, 29 Broadway, New York, U. S. A. 
® 


Cable Address CHASDALLY, 








NEw YorK 





The One Oil For Your Car 


No matter what style of car you own—steam or gasoline, touring 
car or runabout, air-cooled or water-cooled—there’s a special grade of 
Mobiloil for it. A wonderful trouble- -proof oil that lubricates most 
at minimum feed. Won't cause fouling of spark plugs and valves. 


VACUUM 


MOBILOIL 


is the right oil for your car under all conditions. As a safe and scientific 
lubricator for every style and type of automobile engine it has no equal. 
Send for Mobiloil booklet which lists every make of automobile and tells 
what grade of Mobiloil to use foreach. It's free. 
Mobiloil in barrels, and in cans with patent pouring spout, is sold by all 
dealers. Manufactured by 


VACUUM OIL COMPANY, Rochester, N. Y. 


——_[_=_=_=_—_———— —_—— 
We sane ture the latest desi. 2 appliances. X-() w developer for 
X-Ray pilates. Gives 60 per cent. with pure »lack ena white tones. Lea 
¢ lass Protective Shields, to protec t ‘ nbulforater tor teoke om Ganger XXX Platinum Barium 
eatin aeammn Fi eye oe the most brilliant and lasting. rite for lists. 
BROWN & EARLE, Dept. 6, 918 Chestnut Street, Philadeiphia, Pa. 


aPanarus 








| f AC MOTOR BOATS 
$150.00 and up 

MOTORS 
2 HAE I $37.50 and up 


Send stamps for catalog. 
Satisfaction guaranteed or money refunded. 


PIERCE ENGINE CO., West Street, Racine, Wis. 
1421 Michigan Avenue, Chieago 
Siegel-Cooper. New York City Butler Motor Car Co., Boston 

















ELECTRICAL APPARATUS REPRE- 
sented by Conventional Diagrams in Drawings.—Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor As paper 
Contained in SUPPLEMENT 1106, Pri 0 cents 
For sale by Munn & Co. and all rewsdealers. 


Make Your Own CONGRET E BLOCKS 


Save dealers’ and manufac- 
turers’ profits, Big saving 
in cost. Sand, Portland Ce- 
ment, and water only ma- 
terials required. No experi- 
ence necessary. We furnish 
complete instructions and a 
simple, rapid outfit for 
833.25 and up. Ruildinge 
erected are handsome. dura- 
ble Sre-proot, frost-proof 
and require neither paint- 
ing or repairs. his is an 
opportunity to own your 
small cost. Investigate. Concrete 
machinery catalog free. 


THE PETTYVJOUN CO., 615 N. Sixth St., Terre Haute, Ind. 








own home at a 





Would You a “Make the Round 
Trip’’ Without Uncertainty? 


Investigate the 






We are ready to 
“SHOW YOU” 


Send for valuable facts 
about Marine Motors. 


THE HILDRETH MFG. CO. 


703 Sheridan, Lansing, Mich., U.S.A 


LUBRICATES* ce 





S-as s. ING ee 


BESLYACO RUIESILUSA 

















